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FILLER TESTING 
NASB-36298 


U. S. POLYMERIC O. E. 71108 
Filler Lot for RASA Lot# 1 


1. Carbon Content, X SAMPLE 


QAI-5560 


tlzJL 


IL=Z 

Uz2 




99. 17 


99. 10 

99. 12 



NASA LOT# 

1 

AVERAGE 

99. 13 


2. Aah Content, X 


• 005 


.000 

.000 


PTM-71B 


.009 


.014 

«.eea 



AVG. 

.007 


.007 

.003 



NASA LOT# 

1 

AVERAGE 

.006 


3. Atomic Abaorption, ppa 


#1-1 


#1-2 

#1-3 

LOT#l 

CTH-33B 






AVG. 


Na 

3.0 


2.0 

1.5 

2.2 

2 determination* ) 

K 

1.3 


0.0 

0.0 

0. 5 


Ca 

0.0 


0.0 

0.0 

0.0 


Mg 

0.3 


0.0 

0.0 

0.2 


Li 

0.0 


Li 

0.0 

0. 0 


TOTAL 

5.0 


2.0 

1.5 

2.8 

3a. Hoieture Content, X 


.005 


.010 

.005 


CTM-53B 


.019 



.005 



AVG. 

.010 


.008 

.005 



NASA LOT# 

1 

AVERAGE 

.008 


3b. Aah Content, X 


0.000 


0. 000 

0.000 


CTM-53B 


0.000 



e.eos 



AVG. 

0.000 


0.000 

0.003 



NASA LOT# 

1 

AVERAGE 

0.001 



pH, Unit* 


4.05 

4. 03 

4.95 

ASTH D1S12 


4.90 

4.98 

s-es 


AVG. 

4.08 

4.08 

5. 00 


NASA LOT# 

1 AVERAGE 4.92 

Particle Size, .micron* 

AVG. 

.45 

.36 

.38 

S. E. H. procedure 

Maximum 

.65 

.62 

.05 

(Average value* are 

Minimum 

.22 

.17 

• 22 

of 10 determination* > 

Std. Dev 

.08 

.08 

.08 


NASA 

LOT# 1 

AVERAGE 

SIZE .40 


6a. TGA, -C at S0X Loee 
CTM-51 


730 731 749 

NASA LOT# 1 AVERAGE 750 
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Filler Lo t for NASA Lot* 1 


fib. TGA 

CTM-51 

7. Particle Size Distribution 
CTM-72 

7a. Particle Size, micron* 
CTM-72 


Bee Chart* 6A-6C 
See Charts 7A-7C 


11-1 

11-2 

£lz2 

.67 

.68 

.92 

. 66 

* 25 . 

*25. 

AVG. . 66 

.92 

.94 

NASA LOT# 

1 AVERAGE 

.91 


U. B. Polymeric 


*1. Q . — 

Haaid M. Quraishi, Manager 
Quality Aa •uranct D#ptri»tnt 
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U3p 


USfbfymaric 


RESIN TESTING 
NAS8-36298 

U. S. Polywrie O. E. 71108 
USP-39A Resin Lot for NAS A Lot* 1 


1. Resin Solids, X 
PTM-7C 


2. Specific Gravity • 25" C 

PTN-29C 

3. Viscosity, Brookfield, cps. • 22. 8»C 

PTM-14C 

4. Gel Tine, sin t sec 

PTH-47B 

5. Atomic Absorption, ppm 

CTH-53B 

(Values are averages of 

four determinations) 



fjLzl. 

fl~2 



79.4 

80.2 



80.2 

80.5 



81.2 

81.7 


AVG. 

80.3 

80.8 


LOT# 1 

AVERAGE 

80.6 



1.186 

1.193 


LOT# 1 

AVERAGE 

1. 190 


C 

16,750 

18,750 


LOT# 1 

AVERAGE 

17, 750 



3:30 

3:47 


LOT# 1 

AVERAGE 

3:39 



fi.-i 

#1-2 

LOTI- 

Na 

22.3 

31.3 

26.9 

K 

0.3 

0.5 

0.4 

Ca 

5.3 

5.8 

5.5 

Ha 

2.0 

2.0 

2.0 

Ll 

0.0 


0. 0 

AVG. 

30.0 

39.5 

34.6 


6. Volatiles, Gas Chromatography 

CTH-55 

7. TGA, X Weight Loss at 500* C 

CTH-31 (AIR) 


8. DSC, temperature »C 
CTM-50A 


9. HPLC 

CTH-49A 

10. GPC, Average molecular wt. 

CTN-49A 


See Charts 6A-6B 

39. 1 37. 9 

LOT# 1 AVERAGE 38. 5 

See Chart 7A-7B 

187 187 

LOT# 1 AVERAGE 167 

See Chart 8A-8B 

See Chart 9A-9B 


1231 1291 

LOT# 1 AVERAGE 1261 


Gmm rkift lQi-lOB 
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Page 2 of 2 


ygP-39A F »»1n Lot tSS. MASA Lot# 


11. pH, unit* 


£i=l 

8.3 


£ 1 = 2 . 

8.4 


CTH-1B 

LOT# 

1 

AVERAGE 8.4 


12. Phenol Content, * 



13. 89 13. 96 

13. 77 liL_£3 

13.83 14.00 


CTH-55 Appendix 1 

AVG. 




LOT# 

1 

AVERAGE 13.91 


13. Chang'* Index, *1. 



23. 4 23. 8 


LOT# 

1 

AVERAGE 23.6 


CTM-5B 




14. RDS, Hiniaua Vi*co*ity, cp*. 

#1-1 

n-2- 


pm. Vi»c«_ 
229 

115 

CTH-57A 


290 

113 


15. NHR 

Vendor procedure 


AVG. 259 

See Cherte 14A-14B 

See Chert* 15A-15B 


U. S. Polymeric 


Aa-J ^ (D— < 

Hamid B. Qurai*hi, Meneger 
Quality A**urance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 


original 

OF POOR QUALITY 


*§3p 


Operate r 
Celusn _ 
length . 

Bit 

liquid Phase flljoag 

t?ppe *T3$mn2£ 

Beth. & 2 l 


Carrier Cat 
totaneter 
In fat 
lilt 
CHART SPEED 


& 





SAMPLE 4££ 
Size 


Bltt & 


fe 


litacter. 
it i tin 

Sanslt. — 

flea Rites, , ■l/%ln__ r _ 
If d rt|*n brf? Ai r LLfO. 

Seavinge 

Split 

Taperaturt. *C — — 

Bet. iS^V Inj ,«fe2£ > 
Coluen Initial— &£ — 

Solvent 
Concn. J 








GAS CHROMATOGRAPHY STANDARD SOLVENT 


TEST METHOD CTM-55 
STANDARD SOLVENT/MONOMER 

MEOH 

ETHANOL 

MECL2 

ACETONE 

IPA 

THF 

ACETONITRILE 

CRESOL 

MEK 

FURFURAL 

TOLUENE 

CHLOROBENZENE 

PHENOL 


RETENTION TIME (MINS.) 

.6 

1.18 

1.28 

1.45 

I. 83 

3.08 
3.2 

II. 03 

4.08 

15.03 

17.98 

19.6 

22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 




CHART 64 


ORIGINAL TASS S3 

OF POOR QUALITY 


• *tt REAL TIME CHROMATOGRAM tit 



e AMPLE 5 USP39A 1-1 
ISC. C=6 102274MS/HL 

TIME ; 11 15 
~A T E = l2'l 1/86 
PERfiTOR ; JG2 

PUN TIME 1 30 66 MINUTES I 

ELAY TIME 6.60 J 

HAN s e 


* 

a. 

PET 

TIME 

PEAK AREA 

AREA 

6 

L 

PEAK 

HT. 

* 

€5 

2553 . 668 

3 

26 £ 

6 

1 .70 

255876 6.613 

2 

11563 

7 

3.25 3126966 63.261 

“7 

w 

96865 

e 

4.63 

55251 1.471 

4 

2537 

_Q 

5 55 

6642 .161 

4 

481 

0 

6.65 

7468 .197 

4 

163 

^e 

11.75 

7496 .199 

* 

355 

7,r 

21 .95 

167646 2.856 

2 

18311 

~8 

22.13 

166996 4.979 


10194 

>Tft|_ AREA 

* 3755543 



- — HPESHOLD* 

1 



I 

i FI. WIDTH* 15 



REA REJEC 

T = 1666 




VERTICAL SCALE FACTOR IX 



SAMPLE : US P 39A 1-1 
MISC.* C*6. l6227GffS/HL 

TIME r 11*15 
DATE = 12'11'66 
OPERATOR ! JG2 


PUN TIME * 30.60 MINUTES 

DELRY TIME- 6.66 
CHAN: e 


PK PET 

NO TIME 

PEAK 

AREA 

AREA 

\ 

Cu-4 

PEAK 

HT. 

6 1 76 

255876 

6 . 856 

2 

1 1563 

7 3.25 

3126966 

63.765 

3 

96865 

0 4 . 63 

55251 

1 .486 

4 

2537 

37 21.95 

107046 

2 . 868 

2 

16311 

38 22.13 

186990 

5.616 

2 

16194 

TOTAL AREA* 3732651 



THRESHOLD 

* 1 




MIN PK. WIDTH* 15 




AREA REJECT* 16066 
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CHART 6B 


* f PERL TIME CHROMATOGRAM *** 



S USP39A 1-2 

M_ SC . • C'=0 . 1000b GrtS/HL 

T’ME : 11-56 
D TE 12 '1 1^66 
GrERATOR JGZ 


R li TIME- 30.00 MINUTES 
D LAY TIME- 0.00 
ChAN : 0 


p 

N 

F:ET 

TIME 

PEAK 

AREA 

AREA 

* 

B 

L 

PEAK 

HT. 


.65 

1623 

.056 

2 

262 


1 .25 

1126 

.039 

2 

53 

3 

1 .45 

1143 

.04 0 

2 

122 

A 

1 73 

195650 

6.780 

2 

11047 


3 15 

27-57060 

6 1 . 673 

3 

671 14 


4.00 

33273 

1 . 153 

4 

1556 

7 

5.56 

3232 

.112 

4 

314 

A 

6.08 

1617 

.063 

4 

67 

5 

11 75 

7514 

.260 

1 

419 


21 93 

164640 

3.626 

2 

10260 


22 10 

176880 

6 196 

2 

16209 


VERTICAL SCALE FACTOR; IX 



SAMPLE : USP39A 1-2 
MISC. : C«0.10O6€4HS/lfL 

T I ME • 1 1 56 
DATE 12 '11 '06 
OPERATOR : JGZ 


RUM TIME : 36.00 MINUTES 

DELAY TIME* 060 
CHAM •• 0 


PK RET 

NO. TIME 

PEAK 

AREA 

AREA 

Js 

B 

L 

PEAK 

HT. 

4 1.73 

1 95656 

6.616 

2 

11047 

5 3.15 

2357600 

62.141 

3 

67114 

6 4.00 

33273 

1 . 160 

4 

1556 

32 21 .98 

104640 

3.647 

2 

10266 

33 22.10 

17e880 

€.234 

2 

10209 


TOTAL AREA® 2669443 
THRESHOLD® 1 
MIN RK. WIDTH® 15 
AREA REJECT® 10600 


1 TAl AREA® 2685699 
THRESHOLD® 1 
MIN PK. WIDTH® If 
f EA REJECT® 1060 
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100 180 260 340 420 500 580 660 740 820 900 

Tornp (Deg C) 

Bsckmsn Industrfs!" ANALYTICAL LABORATORY SERVICES 
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emRT 8A 


DTA-DSC 

SCALE. °C/irt LQ. 
Cmcel/secD/ii 

WEIGHT, mg JLl. 

REFERENCE 






ORIGINAL PAGE !S 


PART NO. 990088 0F P00R Q UALITY CHART SB 



O 50 IDO 150 eoo 250 300 35 


TEMPERATURE. e C CCHRO.\ 





Method recorded in tile 


A:PHENUL1C.MET 


CHART 9A 


DATA FILE A: PHEN026. HDR TAKEN 09-05-1 9B6 11*06:32 

AREA PERCENT REPORT -*«- -»t- -**-•«- 

********************************************************************************* 


t Sample Name: USP39A, 1-1 ,C«6.54 Operator Initials* JGZ « 

* Date* 09-05-1986 11:06:32 Method: PHENOLIC DATA FILE* A: PHEN026. PTS * 

* Interface: 4 Cycle#: 26 Channel#* 0 Vial#: N.A. * 

t Starting Peak Width* 10 Threshold* .01 * 

t****************************************************************************** 

* Instrument Type: BECKMAN HPLC Column Type* MICROBONDAPAK C-18 * 

> Solvent Description* THF/WATER, 2:1 BY WEIGHT * 

f Operating Conditions: R.T., FL0WRATE C 1.5 ML/MIN * 

* Detector 0: 220NM/.5AU Detector It * 

* Mi sc. Information: LENGTH=25 * 


s****************************************************************************** 
Jtarting Delay: 0.00 Ending Retention Timet 10.00 

~>k Ret Peak Area B Peak Normalized Area/ 

lo. Time Area X L Ht. X Height 


1 0.70 

2 1 . BO 

3 2.05 


2030 

1.1563 

1 

510 

2. 103 

4.0 

76982 

43.8499 

2 

4940 

79.736 

15.6 

96545 

54.9937 

2 

5248 

100.000 

18.4 


'otal Area* 


175557 Area Reject* 


1000 One sample per 1.000 sec. 


ORIGINAL PAST * 
Op POOR QUALITY 




CHART 9B 


m FILE A : PHEND 19. HDR TAKEN 09-01-19B6 13«1B:26 

. c +4- -tt- -#t- -**- •*<- PERCENT REP ° RT a***-.*--"-*--"-**-" 

************************************** # ********r*ttin**jBz**** 

m ********************* Operator Initials. JGZ 

3i tple Names USP39A,l-2,C* s 5.07 DATA FILEt At PHEN019. PTS 

Dates 09-01-19B6 13s 18:26 NethodsPHENDLlC ^ n ” 1#s0 ViaUsN.A. 

S^r t i * ^Peak Widths 1 wi*****************************t*J* t o* 

*. ********************* Column Types MI CRDBONDAPAk C-1B 

Instrument Types BECKMAN H tHF/WATER, 2s 1 BY WEIGHT 

Solvent Descriptions THr / wr i tn , * • * 

Dperat i ng^Condi t i onss ^R^T^, Dete ctor 1. 

arcing Delays 0.00 


Ret 

Time 

0.70 
1 .76 
1.93 
2.03 

Areas 


Peak 

Area 


Area 

% 


4065 2.2B07 1 
7B141 43.B419 2 
3425B 19.2209 2 
61769 34.6565 2 


Peak 

Ht. 

1019 

5072 

5165 

5379 


Normalized Area/ 

•/, Height 


5.202 

100.000 

43.B41 

79.049 


4.0 

15.4 

6.6 

11.5 


17B233 Area Rejects 


1000 


One sample per 1.000 sec. 


ORIGINAL PAGl eS 
OF POOR QUALITY 




GPC CALIBRATION PLOT 


original patt-: ss 

OF POOR QUALITY 


Calibration Data *** 
Calibration Name* 

Misc Information* 


Fit Type* 3 
Log «ol Wt ■ A 
A- 2.533977 
Coefficient of 
Ret Time 


► Bx ♦ Cx^2 * Dx~3 

B« 2.115315 C- -.5346824 
determination* 0.9902 

Molecular Weight 


D« 3.606432E-02 
Log Mol Wt 


3.50 
4.33 
4.63 
5.09 
6.00 
7.17 

7.50 


35000 

15000 

3600 

2350 

570 

92 

72 


4.544 

4.176 

3.556 

3.371 

2.756 

1.964 

1.657 





CHART 10A 


VTA FILE A: GPC31 • HDR TAKEN 0B-05-19B6 17*39:57 

GPC REPORT 


IH 


Operator Initial as GBF 
DATA FILE* A: GPC31 . PTB 
Channel#* O Vial#* N.A. 



ULTRASTYRAGEL 500A 


i imple Names USP39A 1-1=2.68 
Date: 0B-05-19B6 15:00:24 Method: 

7 ->terface* 5 Cycle#* 31 

£ arting Peak Width* 60 Threshold* 

***************** # *' , * , *** , ** # 

Instrument Type: HPLC / BECKMAN 

Solvent Description: T Hr 



tarting Delay* 0.00 
aMbration file: GPCPHEN 
o: ?cul »r Weight Di.tril but ion Aver. g» 


« 

* 

« 


aseline TIMES* 
rocess TIMES* 
o- »1 Area: 
w ! 
in= 

im 'Mn® 

12 = 

lv= 


3.85 to 
3.B5 to 
211188 
1231 
312 
3.9362 
3069 
1076 


10.00 

10.00 


MW: 

MW: 


22295 to 
22295 to 


2 

2 





to Q 


•"■I'M O.UJJ 


TA FILE A: GPC32. HDR TAKEN 0B-05-19B6 17:44:23 

-*t- -M- * GPC REPORT 


. iple Name: USP39A 1-2=2.68 
, :e: 0B-05-19B6 15: 15: IB Method: 

Interface: 5 

Starting Peak Width: 60 Threshold: 

*• t********************* 

instrument Type: HPLC/BECKMAN 

Solvent Description: THr 
Iperating Conditions: T=35C FLOWRATE 
Detector 0: 254NM/ . 1AU 
Mice. Information: CAL1BRATIDN/GPC 

« 

a i -ir»g Delay: 0.00 

Iteration file: BPCPHEN 

lecular Weight Distribution Averages 
s line TIMES: 3.85 to 10-00 JJJJ 1 

o ®ss TIMES: 3.B5 to 10.00 MW: 

211B24 
1291 
324 
3.97B3 
3246 
1126 


>********************************** 
Operator Initials: GBF * 

DATA FILE: A:GPC32.PTS * 

Channel#: O Vial#: N. A. * 


Column Type: ULTRASTYRAGEL 500A 

=2. 0ML/MIN 

Detector 1* 



22295 to 
22295 to 


2 

2 


>tal Ar^a: 


i— 


i/Mn* 
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NASA FINGERPRINT VISCOSITY PROFILE 


CHART 14A 
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OF POOR QUALITY 


*5 A FINGERPRINT VISCOSITY PROFILE UEP 39A RESIN NASA LOT 1-1 


JO. 

ETA* 

ETA' 

ETA" 


POISE 

POISE 

POISE 


3. B13e+0G3 

3.B13e+003 

6. 049e+001 

2 

3.514e+003 

3. 514e+003 

6.792e+001 


2. B73e+003 

2. B73e+003 

4.S05e+001 


2. 233e+003 

2.232e+003 

4. lOie+OOl 


1 . 691 e+003 

1 . 690c+003 

3.527e+001 

6 

1 . 277e+003 

1 . 277e+C»03 

3.445e+001 


9.594 E +002 

9.5BBe+002 

3.542e+001 


7. 177e+002 

7. 1 69e+002 

3.39Be+001 

9 

5.372e+002 

S.36Bc*+002 

2.240e+001 

1~ 

4. llle+002 

4. 104e+002 

2. 37Be+001 

1 

3. 153e+002 

3. 144e+002 

2.3B2e+001 

1^ 

2.442e+002 

2.432e+002 

2. 197e+001 

13 

1 . 9 34 e+ 002 

1 . 92 1 e+002 

2.2S9e+001 

1 

1 . S29e+002 

1 . 514e+002 

2. 136e+001 

1_ 

1.214e+002 

1.200e+002 

l.B5Be+001 

16 

9. BOSe+OOl 

9. 666e+001 

1 . 6S9e+001 

1~ 

B.0B2e+001 

7. 95 le+001 

1.44Be+001 

1 

6. B1 le+001 

6.697e+001 

1.242e+C>01 

19 

5.720e+001 

5.620e+001 

1 . 064e+001 


4.90Be+0C>l 

4. E19e+001 

9.274e+C>00 


4 . 22 Of-*- 001 

4. 1 39ft+001 

P. IBBe+OOO 


3. 613e+001 

3.546e+001 

6. 922e+000 


3. 0B9e+001 

3. 033e+001 

5. B4 le+OOO 


2. 67Se+00 1 

2. 623e+001 

5.276e+000 

*: * 

2.2B2e+001 

2.244e+001 

4. l44e+000 

26 

1 . 974e+001 

1 . 940e+001 

3.6S9e+000 

9 » 1 9 

1 .7326—001 

1 . 699e+0C>l 

3. 366e+000 

1 1 

l.S17e+O01 

1.4BBe+001 

2.933e+000 

2 V 

1 . 33r}fc-K> '>1 

1 . 317e+001 

2. 145e+000 

30 

1. 149e+001 

1. 132e+001 

1 . 950e+000 


1 .013e+Q01 

9.B93e+000 

2. 167e+000 

** 1 

B.766e+000 

B. 654e+000 

1.396e+000 

33 

7 . 337 e+000 

7.274e+000 

9. 61 Oe— 001 

* k 

5. B31e+000 

5. 798e+000 

6. 145e-C>01 

I i 

S.S74&+000 

5.555e+000 

4. 656e— 001 

36 

4.962e+000 

4.933e+000 

3. 040e— 001 

^7 

« 

3.94Be+0C>0 

3.939e+000 

2. 647e— 001 

" J 

3. 9B7e+000 

3. 9B5e+000 

1 . 262e— 001 


3. 40Ee+000 

3 . 40De+000 

0.723e— 001 

40 

2.B9Be+000 

2.B9Be+000 

0. OOOe+OOO 

j 

2. B57e+000 

2. B53e+000 

1 . 393e— 001 

4 > 

3. 0036**6000 

2.947e+000 

5. 72Be— 001 

43 

3. lE7e+000 

2. 947e+000 

1.1 33e+000 

* 1 

2. 663c? "6000 

2. 39Be+000 

1 . 157e+000 

< r i 

2.290e+000 

1 . 9S9e+000 

1 . 135e+000 

^6 

2. 477e+O00 

2.312e+000 

E. E92e— 001 

47 

2.705e+00C* 

2.249e+0C>0 

1 . E04e+C>00 

- 3 

2.911e+000 

2.5B0e+000 

1 . 347 e +000 

■> 

3.4l7e+000 

3. OOie+OOO 

1 . 634e+0C>0 

J 

3. 6B7e+C«00 

3. 239e+000 

1 .761e-*-000 


TORQUE 

TIME 

TEMP 

gfahs-cm 

MIN. 

DEG. C 

4.676e+002 

2. OOOe-OOl 

3. OOOe+OOl 

4.4 90e+002 

1 . OOOe+OOO 

3. lOOe+OOi 

3. 65B&+002 

2. OOOe+OOO 

3.300e+f»01 

2. B37e+O02 

3. OOOe+OOO 

3. EOOe— 001 

2. 144e+002 

4 . OOOe+OOO 

3.700e+001 

1 . 615e+002 

5. OOOe+OOO 

3. BOOe+OOl 

1.211 e+002 

6. OOOe+OOO 

4 . OOOe+OOl 

9. 048e+001 

7. OOOe+OOO 

4. 200e+00 5 

6. 76Be+001 

B. OOOe+OOO 

4, 400e+001 

5. 1 7 le+001 

9. OOOe+OOO 

4 . 600e+00 1 

3. 963&+00 J 

1 . OOOe+OOl 

4. BOOe+OOl 

3. 070e+001 

1. 100e+001 

5. OOOe+OOl 

2. 429e+001 

1 . 200e+00 1 

5. 200e+001 

1. 92 le+001 

1 ,300e+001 

5. 400e— 001 

1.524e+001 

1 . 400&+001 

5. 600e+001 

1 . 232e+001 

1 . 500e+001 

5. BOOe+OOl 

1.015e+001 

1 . 600e+001 

6. OOOe-*-001 

B.E54e+000 

1 . 700e+00 J 

6. 200e+001 

7. 1 7Be+000 

1. EOOe+OOl 

6.400C-+001 

6. 157e+000 

1 . 900e+001 

6. 600e+001 

5.291e+000 

2. OOOe+OOl 

6.700e+001 

4 . 536e+000 

2. 100e+001 

6. 9006-001 

3. B79e+000 

2.200e+001 

7.1 OOe+OOl 

3. 358e+000 

2.300e+001 

7. 300e+00 '< 

2. B67e+000 

2. 400&+001 

7. EOOe+OOl 

2. 477e+000 

2.500e+001 

7.700C+001 

2. 1 75e+000 

2. 600e+001 

7. 900e+001 

1 . 903e+000 

2. 700e+001 

B. 1 OOe+OOl 

1 . 676e+000 

2. EOOe+OO! 

B . 300e+00 1 

1 . 442e+000 

2. 900e+001 

B.500e+00i 

1 . 272e+000 

3. OOOe+OOl 

P. 7 OOe+OOl 

1.1 OOe+OOO 

3. 100e+001 

B. 9C0e+001 

9. 215e— 001 

3.200e+001 

9. 1 OOe+OOl 

7. 324e-001 

3 . 300e+00 1 

9. 300e+001 

6. 994e— 001 

3.400e+001 

9. EOOe+OOl 

6. 234e— 001 

3. EOOe+OO 1 

9.700&+001 

4. 954e— 001 

3. 600e+001 

9. 9 OOe+OOl 

5. 009e— 001 

3.700e+001 

1 . 010e+002 

4 . 275e— 001 

3. BOOe+OOl 

1 . 030e+002 

3. 642e— 001 

3. 900e+001 

1 . 050e+002 

3. 5B9e— OOl 

4. OOOe+OOJ 

1 . 070? 4 002 

3. 770e— 001 

4. 100e+001 

1 . 090e+C*02 

3. 967e— 001 

4. 200e+001 

1.11 0p+002 

3. 34 2t— 001 

4 . 300e+001 

1 . 1 30e+002 

2. B74e— 001 

4.400e+001 

1 . 1 EOe+002 

3. 1 06e— 001 

4. EOOe+OO 1 

1 . 1 60e+002 

3. 394e— 001 

4 . 6C0e+001 

1.1 

3. 6 53 e -001 

4.700e+001 

1 . 200e+0C»2 

4.2B4e-001 

4. BOOe+OOl 

1 . 220&+002 

4. 625e— 001 

4. 900e+001 

1 . 240e+002 


1 


■ft PINSERPRINT VISCOSITY PROFILE USP 5SA RESIN Nfttft LQ T1_1. 


im 

ETA* 

ETA* 


FDISE 

FDISE 


4 . 7B6e+0C0 

4.450e+000 

,2 

3.464fc+000 

3.1 93e*+000 

i ,> 

6. 979«+000 

6. 453e+000 

'.4 

1 .003&+001 

9. 4 IBe+OOO 

-.5 

1 . fel6e+00i 

1.532e+0£»l 


ETA" 
FDISE 
1 . 759e-000 
1 .343e+000 
2.657&+000 
3.457e+000 
5. 13Be+000 


TDRDUE 

grams-cm 

5. 999e— 001 

A. 344&-001 

B. 741e-001 
1 . 25St'+000 
2 . 025e+000 


TIME 

MIN. 

5. OOOe+OOl 
5. 100e+001 
5.200B+001 

5.300e+001 
5. 400e+001 


TEMP 
DEG. C 
1.2o0e*002 
1 . 2B0e+002 
1 . 300e+002 
1.310&+002 
1 . 330e-*-002 


i 

i 


ORiQiftAi. ? * .> . 

OE POOR QUALITY 


2 


1.0E4 



c* > asiod 


•V13 


ORIGINAL PAGE IS 
OF POOR QUALITY 


Rheometrics RECAF II 


peri meni No. t 7 Sample No. : 1 

^SA^INBERPRINT VISCOSITY PROFILE USP 39A RESIN NASA L0T1-2 
<e at or * CP 

ite end Time * Monday, August IB, 19B6 - 13:42*09 

©ting Mode : DYNAMIC 

ie p Type : CURE 

rDmetry : DISK £< PLATE 

RADIUS * 25.00 

GAP : 0.50 

at -s : 

TF IN *507. 

'\EOUENCY ~10 RAD /SEC 



ORIGINAL PAGE 13 

OF POOR QUALITY 


4 AS A FINGERPRINT VISCOSITY 


PROFILE USP 39 A RESIN NASA LOTI— 2 


J. 

ETA* 

ETA' 


POISE 

POISE 

1 

4. fc£>0e+003 

4. 659e+003 

2 

4. 371e+003. 

4 . 37 1 e+003 

3 

3. 59Be+003 

3. 59Be+007 

4 

2.79Se+003 

2. 797e+003 

5 

2. 107e+003 

2. 107e+003 

6 

1 . 5B3e+003 

1 . 5S3e+003 

7 

1. i=o e +003 

1 . 1 90e+003 

B 

B.BS5e+002 

B. B59e+002 

9 

b. fc53e+002 

6. 647e+002 

10 

5. 079e+002 

5. 071e+002 

11 

3. B52e+002 

3. B44e+002 

12 

2. 9B4e+002 

2. 975e+002 

13 

2- 342e+002 

2. 331 e+002 

14 

1 . 840e+002 

1 . B27e+002 

15 

1 . 473e+002 

1 . 45Be+002 

16 

1. lB3e+002 

1 . 167e+002 

17 

9. &£>1 e+001 

9. 513e+001 

13 

7. 932e+001 

7. 792e+001 

19 

6> 6£3e+001 

fc.543e+001 

JO 

5.&76&+001 

5. 57Be+001 

21 

4.B5*e+001 

A . 7fcl e+001 


A. 177e+001 

A. 1 19e+001 

23 

3. 651 e+001 

3.5B7e+001 

24 

3. 142e+001 

3. OBoe+OOl 

25 

2.703e+00i 

2. 655e+001 

26 

2.308e+0Gl 

2.2e6e+C01 


ETA” 

torque 

POISE 

brams-cm 

9. 050e+0C>i 

5 . 9B3e+002 

6 . 10Be+001 

5. 612e+002 

5. 1 10e+001 

4 . 600e+002 

3.594e+001 

3.569e+002 

3. 10Be+001 

2. 679e+002 

3. 224e+001 

2 . 006 e +002 

3. 339e+001 

1 . 505e+002 

3. 14Be+001 

1.1 1 Be +002 

2. 7B0e+O01 

B.3B5e+001 

2. 79Be+001 

6.3SBe+001 

2. E02e+001 

4. B41e+001 

2.327e+001 

3.747e+001 

2. 2B9e+001 

2 . 939e+00 1 

2. 245e+001 

2.306e+001 

2. 0B2e+001 

1 . B4Be+001 

1.91 1 e+001 

1 . 4B4e+001 

l.fcB3e+001 

1.211 e+001 

1 . 4B2e+001 

9. 949e+000 

1 ,2fc0e+001 

B . 349e+000 

1 . 050e+001 

7. 1 20e+000 

9. 4fc5e+000 

b . 07Be+000 

b. 924e+000 

5.237e+000 

fc.B26e+000 

4. 579e+000 

5. 39Se+000 

3. 941e+000 

5. OB7e+000 

3.392e+000 

4.377e+000 



TIME TEMP 

MIN. DEG. C 

2.0C>C»e-001 3. OOOe+OOl 

1 . OOOe+OOO 3. lOOe+OOl 
2 . OOOe+OOO 3.300e+001 
3 . OOOe+OOO 3.?00e+001 

A . OOOe+OOO 3. 700e+001 
5 . OOOe+OOO 3 . 900e+00 1 
h . OOOe+OOO A . 1 00e+00 1 
7 . OOOe+OOO 4 . 300e+00 1 

B . OOOe+OOO 4 . 4C>0e+001 

9. OOOe+OOO 4.600e+001 
1 . 000e+00 1 -4 . SOOe+OO 1 

I . 1 00e+00 1 5 . 000e+00 1 

J. . 200e+00 1 5 . 200e+00 1 

1 . 300e+001 5 . 400 e +001 

1 . 400e+001 5. fcOOe+OOl 

1 . 500e+00 1 5 . SOOe+OO 1 

1 . 600e+00 1 6 . 000 e+ 00 1 

1.700e+001 6.200e+001 

1 . BOOe+OOl 6.400e+001 
1 . 9O0e+00 1 6 . 600e+00 1 

2. OOOe+OOl 6. BOOe+oOl 
2.100e+001 7 . OOOe+OOl 

2 . 20C&+001 7 . 200e+001 

2. 300e+001 7 . 400e+001 

2. 400e+001 7 . £.00e+001 

2 f SOOe+O O 1 _7 . BO.Offt.QD 1 



27 • 2.043b+001 

2E 1 . B4Se+001 
I-c 1 . 622e+001 

30 1.393e+001 

31 1 . 222tr-r001 

3 l.O63e*001 

3, 9 . 435e+000 

34 7.B30e+000 

3f 6.772e+000 
3i 5.496e+000 
37 4.BB2e+C*00 

3P 4 . 092e+000 
3‘ 3.417e+000 

40 2.973e+000 

41 2.970e+000 

Al 3. 51 6e+000 
A: 4.011e+00C> 

44 3. 159e+000 

AT 3.304e+000 

4. 2.91 Oe+OOO 

47 2. B98e+000 

43 3.69Be+000 

4»' 4 . 4B2e+000 

5«_ 5.299e+0C>0 


2. OOoe^OOl 

1 . BIOb+OOI 
1.5906+001 
1.3666+001 

1 . 199e+001 
1 . 03Be+001 
9.306e+000 
7. 823e+000 
6.7066+000 
5. 459e+000 
4. E61e+000 
4 . OS9e+000 
3. 4 17e+000 
2. 954e+0G0 

2. 92 9 6+000 
3. 200e+000 
3.256e+000 
2.754e+C>00 
2.92! e+000 
2. 125e+00C» 
2. 125e+000 
2. B28 b+ 000 
3.4E6e+000 
4. 021 e+000 


3. 677f 000 
3. 730t +000 
3. 207 e+000 
2.**42e+000 
2. 329 e+000 
2.294e+000 
1.554e+000 
9. 476e— 001 
9.41Be-001 
6.397e-001 
4.551 e-001 
1.699e-C01 
O. OOOe+OOO 
3. 373 b- 001 
4. 913b— 001 
1 . 45Se+000 
2.343e+0C»0 
1 . 54 7 e+000 
1 .544e+000 
1 . 9BBe+000 
1 . 97 1 e+000 
2.3B3e+000 
2. B17e+C>00 
3. 451 e+000 


2. 564e+000 
2.31 7e+000 
2.036e+000 
1.747e+000 
1 • 533e+000 
1 ,332e+000 
1 . 1 B3e+C>00 
9. B97e-001 
8. 497 b— 001 
6. 900b— 001 

6. 127e-001 
5. 140e— 001 
4 . 292e-001 
3. 7 35 e-001 
3. 727e— 001 
4 . 4 12e— 001 
5. 040e— 001 
3.966e-001 

а . j 44e— 001 
3. 649e— 001 
3. 637 e-001 
4. 639e— 001 
5. 620 b— OO l 

б. 639e— 001 


2.600e+00i 
2.700e+001 
2. 600e+0v‘l 
2. 900e+001 
3. OOOe+OOl 
3 . IOOb+OOI 
3 . 200 e+ 00 i 
3.300e+001 
3.400e+0C»l 
3.500e+001 
3.600e+001 
3. 700e+001 

3. BOOe+OOl 
3.900 b+ 001 
4 . OOOe+OOl 
4. 100e+001 
4.200e+001 
4.300e+001 
4.400e+001 
4.5006+001 
4.6C*0e+001 
4.700 f +001 

4 . BOOb+OOI 
4. 900B+001 


c.. oove+oui 
E. IOOb+OOI 
8.3006+001 
B 5006*00 i 
b.700e+001 
B. 900e+001 
9.1006+001 
9.300e+001 
9.500e+001 
9.700e+001 
9.9'00e+001 
1 . 01 0e-002 
1 . 030e+002 
1 . 050C+002 
1 . 070e+002 
1 . 090C+002 
1.11 0b+002 
1 . 130b+002 
1 . 1506+002 
1 . 17 Ob +00 2 
1.190b+002 
1 . 210e+002 
1 . 23Ob+002 
1 . 2506+002 


1 




FINGERPRINT VISCOSITY PROFILE USP c9A 


RESIN NASA LOT 1 -2 


^ID- 


52 


ETA* . 
POISE 

5.075c+000 
4.E36G+000 
6.447e+000 
1.1236+001 
1 ,413e+001 


ETA' 

POISE 

4. 159e+000 
3. 21 Bb+OOO 
5. 1356+000 
8.5216+000 
1 . 2016+001 


ETA" 

PDISE 

2. 90Bb+000 
3.6106+000 

3. B93e+C00 
5.956e+000 
7.434e+000 


TORQUE 
GRAM3-CM 
6. 364e— OOl 
6. 067e— 001 
B. 09Be— 001 
1 .411e+000 
1 . 773e+000 


TIME 

MIN. 

5. OOOe+OOl 
5. 100e+001 
5.200e+001 
5. 300e+001 
5.400e+001 


TEMP 
DEG. C 
1 . 270e+002 
1 . 2906+002 
1 . 31 0e+002 
1 . 3306+002 
1 . 350e+002 


CHIGiN.'V., PAQ' 7 f> 

OF POOR QUAL: • Y 








TABLE OF COKTEHTS 
FABRIC TESTING 
NASB-3629S 

U, S. PolyMric O. E. 7110B 
yri Fabric jor NASA Lot» 1 <KAlgE &> 


TEST 


1 

li. 

Breaking Strength, WARP- • * ♦ • 


lb. 

Breaking Strength, FILL 


2a. 



2b. 

Hydrogen Aeeay* 

1 

2c* 

Nitrogen 


3. 

Visual Inspection 


4. 

Specific Gravity 


5. 



6. 


2 

7m. 

Atomic Absorption 


7b. 

Moisture Content. 


7c. 



Bm. 

Filament diameter, WARP 


9m. 

Thread Count, WARP. 


9b. 

Thread Count, FILL * * * * 

2 

10a. 

Areal weight 

T 3 

10b. 



10c. 

Weight Change on Acetone Wash 



CHARTS 


Visual Inspection 
TGA 


3B 

6A 


Page 1 of 3 


usp 

USIb/ymaric ™ 


FABRIC TESTING 
NAS8-36298 

U. S. POLYMERIC O. E. 71108 
WCA Fabric for NA SA Lot# 1 (KAISER? 


la. Breaking Strength, lbs/in, WARP 
ASTM D1682 


lb. Breaking Strength, lba/in, 
ASTMD 1882 


FILL 


2a. Carbon Assay, 
HDQAI 558© 


2b. Hydrogen Aasay, * 
HDQAI SS60 


2c. Nitrogen Assay, X 
HDQAI 558© 


PICK 

• 1-2E 
77 

CENTER 

70 

PLAIN 

z© 

AVG. 

72.3 

PICK 

23 

CENTER 

22 

PLAIN 

21 

AVG. 

23.3 

PICK 

99.9 

CENTER 

99.9 

PLAIN 

?9«- 1 

AVG. 

99.73 

PICK 

<.ei 

CENTER 

<.©i 

PLAIN 

<.S1 

AVG. 

EST .©0J 

PICK 

.1© 

CENTER 

.1© 

PLAIN 

US. 

AVG. 

.1© 


3. Visual Inspection 

QCi-102 

4. Specific Gravity, Uniti 

PTM-84 


See Chart 3B 


AVG. 


1.7139 

1.7196 

1.7239 

1.719 


S. pH, Units 
CTH-24B 


AVG. 


6.5 

6.5 

6.5 


i fenf 


HIT CO MATERIALS DIVISION 

nvre nnm *»»— < an* .-m prm* » m.t Mft-’IOi • TWX »10I S95-1130 • FAX # f7141 649-2858-5-2437 



Page 2 of 3 


MCA Fabric for NASA Lot# 1 C KAISER >_ 


6. TGA, * C at 50X Weight Lobs 
CTH-51 ( AIR > 


SET UP# 2 
#1-2E 859 


See Chart SA 


7a. Atonic Absorption, pps 
CTM-53B 


7b. Moisture Content, X 
CTM-53B 

7c. Ash Content, X 
CTM-53 


1 1-2E 
Na 25 
K 1 
Ca 7 
Mg 1 
LI 

AVG. 34 

.835 


.818 


8a. Filament diameter, microns, WARP 

S.E. M. < Diameters are an average of 18 


AVERAGE 11.72 
Minimum 9. 55 
Maximum 15. 55 
Std. Dev 1.78 


9a. Thread Count, per Inch, WARP 
PTM-SA 


#1-2E 

29 

29 

29 

29 

22 

AVG. 29. 8 


9b. Thread Count, per Inch, FILL 
PTM-5A 

22 

22 

22 

22 

22 

AVG. 22. 8 


18a. 


Areal Weight ms received, 
PTM-3A 


gm/4x4 

LEFT 

CENTER 

RIGHT 

AVG. 


2.575 

2.549 

2t?£l 

2.562 


nts> 



Page 3 of 3 


WCA FahT-ie f or HASA Lot# 1 <KAl55*i l 




♦ 1-2E 

PTM-3A 

LEFT 

.43 


CENTER 

.43 


RIGHT 

f 66 


AVG. 

.51 

10c. Weight change on Acetone vaeh. 

X 


PTH-3A 

LEFT 

.35 


CENTER 

-.04 


RIGHT 



AVG. 

.29 


U. S. Polyoerie 


* 

Haald M. Qureiahl, 
Quality Aaauranca 



Manager 
Depart went 
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usp wo. CHART 3B 




i/e*0 0 


/*/*> 


tUfii 9 


vLKTnrltoeM&UfZA QBfi7n f r^ clot}} 


UCfoO CJ&BfP* 


R01J. ho. u S^O 

YARD S (f£_ - 

POUNDS^ _22 

ORDER NO. Q E 1//Q Z. 


i ORDER WO . O £ 7/A 7 ' 

^ specification] \/»r/os> 

O.C rHU > t£&lfL 

SYMBOLS 

WW/ • tear 


& @ S 

1 AA 

i 5 

1 T 

. w 

1 V 

1 V 

JZ. 


- SPOTS OR STAINS 

• FOLDS 

• EDS CURL 

- TIGHT WEAVE OR SELVAS 
. WEAVE DISTORTION 

- VISIBLE PUCKERS 

• ONE PUCKER CREASING 

• TWO OR MORE GREASINGS 




4 *!*? 

I 


400 t/ 


REMARKS 


y&5 *n.icz~ 


5%/ W 










CHART 6 A 


ORIGINAL, PAGE 13 
OF POOR QUALITY 


1 r i 




TABLE OF CONTENTS 


TEST 

la. 

lb. 

lc. 
2 . 

3. 

4. 

5. 

6 . 
7a. 
7b. 
7c. 

e. 

9 . 

19. 

11 . 

12 . 

13a. 

13b. 

13c. 

14a. 

14b. 

15a. 

15b. 

IS. 

17. 

ie. 

19. 

29. 

21a. 

21b. 


PREPREG TESTING 
NA5B-3S29B 

U.S. Polymeric O. E. 7119B 

FM 5B64J NASA LOT# 1 U. S. P. L OT# CB2135 (KAISER) 

PAP E 


Resin Content, Soxhlet. . . 
Filler Content, Soxhlet. . 
Cloth Content, Soxhlet. . . 

Volatile Content 

Flov. 

Resin Content, Dry Basis. 

Tack 

Gel Time 

Atonic Absorption 

Moisture Content 

Ash Content 

TGA 

DSC 

Infrared CIRZB) Baseline. 
Environmental History. . . . 

Specific Gravity 

Tensile Strength 

Tensile Modulus. ........ . 

Tensile Elongation. ...... 

Flexural Strength. ....... 

Flexural Modulus. ....... < 

Compressive Strength. • • . < 
Compressive Modulus. . • ■ ■ < 
Double Shear Strength. . . . 

Bared Hardness 

Residual Volatiles....... 

Resin Content, Pyrolysis 

Acetone Extraction 

CTE, with ply 

CTE, crossply 


TGA ® A 

DSC 9A 

Infrared (IRZB) Baseline *® A 

CTE 21A 
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FH S064J 


PREPREG TESTING 
NASB-3629B 

U.S. POLYMERIC O. E. 71108 
NASA LOT* 1 U.S.P. LOT# C02135 (KAISERI 


la. Resin Content, Soxhlet, X 
CTH-6D 


lb. Filler Content, Soxhlet, X 
CTH-6D 


lc. Cloth Content, Soxhlet, X 
CTK-6D 


2. Volatile Content, X 
PTM-17B 


3. Flow, 1000 pal, X 
PTH-19G 


4. Resin Content, Dry basis, X 
PTM-16F, Type II 


5. Tack, lbs 

PTH -BO 

6. Gel Tlse, seconds 

PTM-20E 

7a. Atoaic Absorption, pp» 
CTH-53B 


7b. Hoisture Content, X 
CTH-S3B 


AVG. 


AVG. 


AVG. 


AVG. 


AVG. 


AVG. 


Na 

K 

Ca 

Hg 

Li 

TOTAL 


R0LL41-S 

33.0 
32. 1 
32. B 

32.6 

13. S 

13.2 
13. 5 

13.4 

S3. 5 

54.7 
S3. 7 

54.0 

2 . 5 

2.3 

2 . 3 

13.9 

14.2 
13.6 
13.9 

34.4 

34.0 
34. B 
34. 4 

26 


34 


1 

0 

o 

3 

JL 

4 

1.76 



HITCO MATERIALS DIVISION 

700 E. DYER ROAD. SANTA ANA CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 895-1130 • FAX # (714) 849-2858-5-2437 
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FH 5064J NASA LOT* 1 U. 

7c. Ash Content, X 
CTM-53B 

8. TCA, X Weight Lose at 508- C 

CTM-51 (Nitrogen) 

9. DSC, -C 

CTH-50A 


10. Infrared (IRZB) Baaeline 
CTH-21C 


11. Environmental History 


12. Specific Gravity, Cured, Units 
ASTH D792 


13a. Tensile Strength, ksi, WARP 
FTHS 406-1011 


13b. Tensile Modulus, ssl, WARP 
FTMS 406-1011 


13c. Tensile Elongation, X, WARP 
FTMS 406-1011 


14a. Flexural Strength, ksi, WARP 
FTHS 406-1031 


. P. LOT* C82135 (KAISER) 

ROLL# 1 -S 
. 16 

8.9 

See Chart 8A 

First Teap 182 

See Chart 9A 

.82 

See Chart 10A 

Date sanufactureds 1 Hay 19B6 
Packaged in* HIL-B-131 Class I 
bag supported in 
cardboard carton 
Date shipped! 16 June 1966 
in 40* F truck 

1.429 

1.430 
1.438 

AVG. 1. 429 

20.89 

20.75 

20.00 

20.68 

23-75 

AVG. 20. 61 

1.98 
1.95 
1.87 
2 . 02 

1.99 

AVG. 1. 96 

1.44 

1. 49 
1.47 
1.49 

AVG. 1.47 

27.43 

28. 15 

29. 32 

30. 28 
27.80 

AVG. 28. 60 
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EH 


«tl.l MAS* TIT. 1 U. S . P, WO T* <MISE BL 


14b. Flexural Modulus, ssl, WARP 
FTMS 406-1031 


AVG. 


15a. Compressive Strength, ksi, WARP 
FTMS 406-1021 


AVG. 


15b. Compressive Modulus, ssi, WARP 
FTMS 406-1021 


AVG. 


16. Double Shear Strength, ksl 
FTMS 406-1O41A 


AVG. 


17. Barcol Hardness, Units 
ASTM D-25S3 

(Average of 10 determinations) 

16. Residual Volatiles, X 
PTM-98 


19. Resin Content, Pyrolysis, * 
CTM-14B 


20. Acetone Extraction, * 
CTM-16A 


21a. CTE, in/in *F with PLY 
PTM-61B 


AVG. 


AVG. 


AVG. 


AVG. 


R0LL«1-S 

1.66 

1.75 

1.66 

1.72 

1.69 

I. 74 

II. 17 
IS. 10 
14.52 
12.76 
16.04 
14.32 

2. 62 
2.51 
2. 53 
2.31 
2. 57 
2 . 51 

2.61 
2.66 
2. 56 
2.70 
2.66 
2.64 

61.5 


.99 

.97 

itlfe 

1.04 

31.32 
30. 52 
31.61 
31. 15 

5.00 
5. 12 

5. 29 


3. 29 

l. ss. 

2.44 
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21b. 


FM 50S4J HASA LOT# 1 U. S. P. LOT* CC213 5 (KAISER > 


CTE, ln/ln «F Cross PLY 
PTH-61B 


9. 40 

e- n 

AVO. 8. 78 

See Chsrt 21A 


U. 5. Polyssrlc 


j4 ^ — A 0~ — i> . 

Hamid H. Qiiralshl, Heneger 
Quality Assurance Departsent 
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TABLE OF CONTENTS 
FILLER TESTING 
NAS8-36298 

U.S. Polymeric O.E. 711®® 
rnipr Lot for HkSM Lot* 2 

PAGE 


TEST 


1 

la 

Carbon Content* .*•.*•***•• 

1 

2. 

Ash Content ‘ * * 

1 

3. 

Atomic Absorption 

1 

3a. 

Moisture Content 

1 

3b. 

Ash Content * 

1 

4. 


1 

5. 

particle Size. S.E.M. procedure 

1 

Sa » 

TGA, • C at 50X Loss 

2 

6b. 


2 

7. 

Particle Size Distribution 

2 

7a. 

Particle Size, Horiba 



CHARTS 

6A - 6C 

TGA 7A - 7C 

Particle Size Distribution 


usp 

U&RJymBric ™ 

Page 

FILLER TESTING 
NAS8-36298 

U. S. POLYMERIC 0. E. 71108 
Filler Lot for NAS A Loti 2 


1. Carbon Content, X 
QAI-5560 


2. Ash Content, X 
PTH-71B 


3. Atomic Absorption, ppm 
CTM-53B 

(Values are average of 
2 determinations) 


3a. Moisture Content, X 
CTM-53B 


3b. Ash Content, X 
CTM-53B 


4. pH, Units 

ASTH D1512 


#2A-1 

SAMPLE 

#2A-2 

#2A-3 

99. 31 

99. 18 

99. 40 

NASA LOT# 

2 AVERAGE 

99. 30 

0. 0 

0.0 

0.0 

0. 0 

0. 0 

2 ^ 

AVG. 0. 0 

0.0 

0. 0 

NASA LOT# 

2 AVERAGE 

0. 0 

#2A-1 

#2A-2 

#2A-3 

Na 7.0 

7.5 

9. 0 

K 1.5 

1.0 

2. 5 

Ca 2.5 

1. 5 

2. 0 

Mg 0.0 

0.0 . 

0. 0 

Li 2*0. 

2*0. 

0. 0 

TOTAL 11.0 

10. Z 13.5 

.041 

.034 

.039 

.0 3L 

♦ 920 

*215 

AVG. . 038 

.027 

. 042 

NASA LOT# 

2 AVERAGE 

.035 

0. 005 

0.000 

0.015 

0. 000 

0. 025 

0. 000 

AVG. 0. 003 

0. 013 

0. 008 

NASA LOT# 

2 AVERAGE 

0. 008 

4. 80 

4. 40 

4. 50 

1*62 

1-62 

1.22 

AVG. 4. 80 

4. 50 

4. 60 

NASA LOT# 

2 AVERAGE 

4. 57 

AVG. . 56 

.57 

. 52 

Maximum . 90 

1.25 

1. 17 

Minimum . 23 

.20 

.25 


Particle Size, microns 
S. E. M. procedure 
(Average values are 
of 20 determinations) 


Std. Dev . 22 • 28 . 24 

NASA LOT# 2 AVERAGE SIZE . 55 


8a. TGA, *C at 50X Loss 
CTM-51 


842 850 857 

NASA LOT# 2 AVERAGE 850 


1 of 2 


L0T#2 

AXSa — 
7. 8 
1.7 
2 . 0 
0 . 0 
0 . 0 
11. 5 


HITCO materials division 

700 E. DYER ROAD. SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 * TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 
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6b. 

7. 

7a. 


Filler Lot for NA SA Lot» 2 


TGA 

See Charts 

6A-6C 


CTM-51 




Particle Size Distribution 

See Charts 

7A-7C 


CTM-72 




Particle Size, microns 

»2A-1 

♦2A-2 

f?A- 

CTM-72 

.66 

.97 

.95 


. 65 

1. 68 



AV6. .66 

1.62 

.94 


NASA LOT# 

2 AVERAGE 

.94 


U. S. Polymeric 


Hamid M. Quraishi, Manager 
Quality Assurance Department 



CHART 6A 


ORi&INAL 1 > v 
OF POOR QU/ L. > s 





CHART 6B 





CHART 6C 





♦ DISTRIBUTION TABLE (BV VOL.) 




CHART 7B 


ORIGINAL PAGE fs 

OF POOR QUALITY 


i r* uo ro ro <7 • o> o-j m ct# 

k> r>- ^ rs k> -s£> cc« 

— o* ro vr* oo «» 


to S* OO <X*> f>- ■*—* <N (S* «I *-£> 

ro ^ 0-4 <n 4 r> njo — • « ro ro 

— » oj ro — • 




s 








* DISTRIBUTION TRBIE (BV VOL.) 


isrfibiNAL PAG' S3 

OF POOR QUAUTY 


CHART 7C 


o 

=>- 


Ob 

& 


r- 


y-> 

<N 



r*— 



CD 

N 



10 




K) Cv4 

111 * 
cl- ab 
10 wr> 


ro f~"> c-J 



I 



vi 


Jit 


fV\ 





TABLE OF CONTENTS 


TEST 


1. 


2 . 

3. 

4. 

5. 

6. 
7 * 
8 . 
9. 

10 . 

11 . 

12 . 


13. 


14. 

15. 


RESIN TESTING 
NAS8-36298 

U. S. Polymeric O. E. 71108 
USP-39A Resin Lot for NASA Lot# __2 


Resin Solids. ....... 

Specific Gravity. . . . 

Brookfield Viscosity 

Gel Time 

Atomic Absorption. • • 
Gas Chromatography. . 

TGA 

DSC 

HPLC 

GPC 

pH 

Phenol Content 

Chang # s Index 

RDS. 




1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 


CHARTS 


Gas Chromatography 

TGA 

DSC 

HPLC 

GPC 

RDS 




6A 

7A 

8A 

9A 

10A 

14A 

15A 


6B 

7B 

8B 

9B 

10B 

14B 

15B 
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U3p 

U&Fbtymeric 


RESIN TESTING 
NAS8-36298 

U. S. Polymeric 0. E. 71108 


1. Resin Solids, 
PTM-7C 


2. Specific Gravity ® 25* C 
PTM-29C 


PTM-14C 

4. Gel Time, min: sec 

PTW-47B 

5. Atomic Absorption, ppm 

CTM-53B 

(Values are averages of 
four determinations ) 


6. Volatiles, Gas Chromatography 

CTM-55 

7. TGA, X Weight Loss at 500* C 

CTM-51 (AIR) 


S. DSC, temperature *C 
CTM-50A 


9. HPLC 

CTM-49A 

10. GPC, Average molecular *t. 

CTM-49A 



#2-1 

#2-2 



78. 8 

78. 7 



78. 7 

79. 3 



79. 1 

79. 6 


AVG. 

78.9 

79. 2 


Lot# 2 

AVERAGE 

79. 1 



1. 189 

1. 193 


Lot# 2 

AVERAGE 

1. 191 


22. 8»C 

17, 400 

16, 800 


Lot# 2 

AVERAGE 

17, 100 



4:00 

4:20 


Lot# 2 

AVERAGE 

4:10 



• 2-1 

#2-2 

L0T2 

Na 

25. 0 

20. a 

22.9 

K 

1. 0 

0. 5 

0. 8 

Ca 

7.5 

7. 0 

7. 3 

Mg 

2. 0 

2. 0 

2. 0 

Li 

0. 0 

O. 0 

0. 0 

AVG. 

35. 5 

30. 3 

32. 9 


See Charts 6A-6B 

39. 4 3fi. 2 

Lot# 2 AVERAGE 38.8 

See Chart 7A-7B 

190 1B9 

Lot# 2 AVERAGE 190 

See Chart 8A-8B 

See Chart 9A-9B 


1800 1631 

Lot# 2 AVERAGE 1716 

See Chart 10A-10B 


fetK CAUF00N.A «701 • <7,4, 549-1101 • TWX <9,0, 5,51,3. • F« . «7,4, 549.355O5340T 
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M9P-39A Resin 

11. pH, units 
CTM-1B 


12. Phenol Content, X 
CTM-55 Appendix 1 


13. Chang's Index, ml. 

CTM-5B 

14. RDS, Minimum Viscosity, cps. 

CTM-57A 


for NASA Lot# 2 




#2-1, 

#2-2 




8. 4 

8. S 


Lot# 

2 

AVERAGE 

8. 5 




13. 29 

13. 65 




12. 94 

13. 31 


AVG. 


13. 12 

13. 48 


Lot# 

2 

AVERAGE 

13. 30 




23. 6 

23. 8 


Lot# 

2 

AVERAGE 

23. 7 




Min. Vise. 

■ C 

#2-1 

#2-2 


172 


114 


124 


114 

AVG. 


148 


114 


See Charts 14A-14B 


15. NHR 

Vendor procedure 


See Charts 15A-15B 


U. S. Polymeric 


Hamid M. Ouraishi, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 


ORIGINAL page is 
OF POOR QUALITY 


Operator 
Column . 
Length 
0 i a. — 
Liquid 
It. * 


: IfcE 


<7rL 1JL .— 


s*.Ta?r< 


Support 
Mesh &4lflC2 


&ER_ 


Cerrier 6a s_ 

Rotameter . ■ — 

Inlet Press _tt2-psig 

Rate £2 — al/ain 

CHART SPEEO . . -j- 

SAMPLE 

Size 0 < I ; A A^ — 


Date . 

Oetector 

Ho I tage 

Sensi t. 

Floe *»t«v!^ /B '! n -707— 
Hydrogen S&- * - 3 

Scavenge 

Split— 

Temperature. °C — 

Oet. APff- lnjT3^ 
Column Initial—, kU2- 

Final pjjtf r T 

Rate yCirlltZ. 

Solwant TVtfc -- 

Concn. (/nil ru-. 


w\ 


GAS CHROMATOGRAPHY STANDARD SOLVENT 
TEST METHOD CTM-55 


STANDARD SOLVENT/MONOMER 

MEOH 

ETHANOL 

MECL2 

ACETONE 

IPA 

THF 

ACETONITRILE 

CRESOL 

MEK 

FURFURAL 

TOLUENE 

CHLOROBENZENE 

PHENOL 


RETENTION TIME (MINS.) 

.6 

1.18 

1.28 

1.45 

1.83 

3.08 

3.2 

4.03 

4.08 
15.03 
17.98 
19.6 

22.08 


NOTE: THF 


WAS USED TO DILUTE THE RESIN SAMPLES. 



CHART 6A 


ORIGINAL PAGE IS 

Of POOR QUALITY 


FEHL TIME CHROMATOGRAM *** 

TU 

r ci — — ^ 

L r- 

i- 

i 

l 

U 
L 

L 


P 

r 

I r 

h i .. 

\ \ 

L \ 

final full scale fiv.-iwe ®e 


AMPLE 1 USR 39 A 2 ' 

H i S C C = 0 . 111^ # GrtS/rtL 

IME- 12 : 59 

jft TE 12 U-'t-C' 

OPERATOR : JU4 

. 1 1 H TIME 30.00 nlNUTE, 
DELAY T! = : e 00 
CHHN : 

AREA E 
L 


c - At 


>K F:FT 
HO TINE " 


10 
1 1 
12 
IS 

25 

3 4 

-7 ST. 


t 

6 

£ 

* * 
i. * 

16 


■? c 

I 

30 

.60 

35 

r* a 


7 0 

C er 
iT £ 


20 
• 3 ^ 


"^64 
2730 
1 690 
?;5700 
6073 
575 1 
42?1 
4 252 
1101 


1 

4 

81 


1 


■z- 1 

i : 


r - 


0 

f .0 


075 

053 

240 
. 708 
. 142 
. 141 
. 105 
. 105 

. ^ >1* ► 
026 
6 c • 

; .766 


3 

4 
4 
4 
4 
4 


THIRL hF:Eh- 4 08- 4 5c 

threshold* 1 

J t- 1 FI. Ui7'TH= 1 -• _ 

cpfc. feje: t = leyy 


PEfiK 
HT . 




1 1467 
11452 
A 0 5 6 2 
251 
417 
182 
172 
80 
7 67 
61 
1 0096 
14815 


VERTICAL SCALE FACTOR IX 




HSR 3? A 2-1 

C=0 .11190 €NS/flC 


TILL 1259 
DATE : 1 2 ' 1 1 ' 60 

OPERATOR- JGZ 

PUN TIME' 30.00 MINUTES 
DELAY TIME; e .00 
CHAN 0 

PK PET PEAL AREA E 

HO TIME AREA _L 


PEAL 
HT . 


7 

IS 

34 


1 65 
1 78 
3 30 
11 . 70 
21 85 
22.00 


79730 1 965 2 

201690 4.972 L 

3735700 82.225 3 
13778 .340 3 

68060 1678 2 

357860 8.821 2 


3 14 67 
11452 
90562 
767 
10096 
14615 


TOTAL ARE A= 4056818 
THRESHOLD* 1 
M1H FL WIDTH* 1-' 

area reject* 10000 


CHART 6B 


ORIGINAL PAGE IS 
OF POOR QUALITY 


* 

.*t* REAL TIME CHROMATOGRAM *** 



SAMPLE 
’MI SC • 


I jSFJ&h 2-2 
r = fi i 6 » 08 & 045 /ML 


TIME ■ 14 ■ 4, 

DATE 12-U"'** 
OPERATOR : JGi 


pi IN TIME' 30 • 0© M I HUT E » 
delay "I me 0-00 
CHAN 0 


PK RET 
NO TIME 


peak area e 

AREA ’• L 


REAK 
HT . 


t 


I 



1 €3 



2693 
2 Ci g y 3 0 
3695300 6 
4 83 8 
4532 


14184 



. 0b 1 

fci i 0 -• 

3 . 049 
. 109 
. 102 
319 
1.196 
S 4 b 2 



4 

2 



j. 


3b 0 
1 1370 
699b 1 
1 *9 
4 78 
714 
1 0083 
1 4774 


TG t AL APEH- 
THRE3H0LD= 1 
MIH PK WIDTH= 
AREA rejects 


4449524 

15 

1 0 0 0 



SAMPLE 
M 18 C . 


US P 

C=0 


9A 2-4 

1 0 0 8 0 QrtS/ HLr 


TIME: 14 4/ 

DATE= 12 '11 -'8b 
OPERATOR 1 JO- 

PUN TIME : 30.00 MINUTE* 

r.ELAY TIME 0 00 


PK PET 
NO TIME 


PEAK AREA 6 
AREA *'• L 


PEAK 
HT . 


5 1 60 

6 3 . 3'c* 
"34 21 03 
35 22 03 


296230 6.74 2 

3695300 03.542 
’*53220 1 -403 

376520 0 512 


TOTAL AREA= 

thresholds 1 

min PK . WIDTHS 
area rejects 


4 4 2 b 2 7 £ 
15 

15000 


11376 

89961 

10083 

14774 



CHART 7A 

ORIGINAL PAGE IS 
OF POOR QUALITY 

O 




CiiART 7B 


^ 3£ is 

of p •: . a.:vy 

o 




ioo 


1 50 


200 


250 


TEMPERATURE. C C tCHRC 











CHART 9A 


DATA FILE A: PHEN020. HDR TAKEN 09-01-1986 15:13:56 

_ r = . F =- Rf - :E :| N |-r report 

AREA P EP lL ' t - IM 1 



* 

* 

* 

♦ 

* 

* 

* 

* 

♦ 

* 


^ _ erc-«r Dnerator Initials: JGZ 

Sample Name: USP39A,-.-l ,C-j. P A: PHEN020. PTS 

Date: 09 - 01-1986 15. 13. 56 Method: PHENOLIC B £™ nnel „ !0 vial«:N.A. 

Inter-face: 4 Ly ^ ri1 

Starting Peak Width: 10 ™********************************************** 

:****************************** Column Type: MICR0B0NDAPAK C-1B 

Instrument Type: BECKMAN HPLL by WEIGHT 

Solvent Description: THF /WATER , 1 BY wtlb 

Operating Conditions: R.T., FL0WRATE=1.5 

Detector 0: 220NM/.5AU Detector 1. 

Misc. Information: LENBTH— 2 »j ##### **»***#***********************' 

,..**..****.....****«*♦»*«********♦»**»***** Retention Time: 10.00 

Starting Delay: O.oo 


Pk 

No. 


1 

2 

3 

4 

Total 


Ret 

Time 

Peak 

Area 

0.73 

2256 

1.82 

94314 

1.97 

29598 

2.07 

58633 

Area: 

184801 


Area 

B 

Peak 

7. 

L 

Ht. 

1 . 2208 

i 

562 

51.0355 

2 

5417 

16.0160 

2 

5094 

31 . 7278 

2 

527B 


Area Reject: 


Normalised Area/ 

V. Height 

2.392 4.0 

1 00 . 000 17.4 

31.382 5.8 

62.168 11.1 

1000 One sample per 


1 . 000 sec 



TY 



0.00 MIN. TO 10. 00 MIN. LOW --"' Lb 


I 


* 

X 


< 



CHART 9B 


-bATA FILE A : PHEN027 . HDR TAKEN 09-05-1 1*86 11.31 ___ 

.*_.*..*-.*.*****-** PERCENT ************************ 

*.■********************"***************4- initials: JGZ 

rE5 : lS*irt;?iT^ 6 g, ::; ,H^ 0LI c ^rj.5. s .. *«s;rs.A. 

LEHSr.'..T.TT.UT° ;r £»- 

. Instrument Type: BECKMAN H THF/WATER , 2:1 BY UEISHT 

. Solvent Deseript.on ^ ML/M1N 

* Dperetin, Condlt-n;.^, ^ Detector ls 

; Mi sc. Intormstion: LENGTH-25 

;..„.”«.«...****♦*******“********* Ending Retention Time: 10.00 

Stenting Deley: 0.00 «,„/ 


Ret _ 
Ti me 

1 . 82 
1.97 
2.07 


Peak 

Area 

96B60 
287 1 2 
57179 


Area B Peak 

7. L Ht. 


Normal i z ed 

7. 


Area/ 
Hei ght 


53.0012 2 
15.7109 2 
31 . 2879 2 


5305 

4980 

5119 


Total Area: 


182750 Area Reject: 


1 00 . 000 18.3 

29.643 5.B 

59.032 11.2 

1000 One sample per 


1.000 sec. 
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GPC CALIBRATION PLOT 


*** Calibration Data *** 

Calibration Name: 

(y)-jsc Information: 

Fit Type: 3 Cx - 2 + i>x~3 

Log Mol Wt - A + % ^ 5S15 C- -.5646824 

Ret Time 


3.50 
4.33 
4.83 
5. 09 
6.00 
7.17 
7.50 


35000 

15000 

3600 

2350 

570 

92 

72 


p= 3. 606432E-02 
Log Mol Wt 

4.544 

4. 176 

3.556 

3.371 

2.756 

1.964 

1.857 


Log Mo l Wt 

18 El 


cpr. f.ftllBBftTlOH PLOT, 


4.8 5.8 

Retention Ti»e or Uoliuie 


CHART 10A 


VTA FILE A: GPC33. HDR TAKEN 0B-05- 1986 17:47:28 
- GPC REIF'ORT 




********************* 

* Sample Name: USP39A 2-1=2.68 

* Date: 08-05-1986 15:48:25 Method: 

Interface: 5 Cycle#: ^>3 

Starting Peak Width: 60 Threshold: 

***************************************** 
Instrument Type: HPLC/BECKMAN 

Solvent Description: THF 

* Operating Conditions: T=o5C FLOWRATE— 

* Detector 0: 254NM/.1AU 

Misc. Information: CAL I BRAT ION/ GPC 

*• *************************** * 

Starting Delay: 0.00 

alibration file: GPCPHEN 

olecul ar Weight Distribution Averages 
Baseline TIMES: 3.85 to 10.00 MW: 

-rocess TIMES: 3.85 to 10.00 MW: 

otal Area: 243177 

Mw= 1800 

Mn= 334 

lw/Mn= 5.3756 

.lz= 4852 

m v= 1551 


************ 
Operator Initials: GBF * 

DATA FILE: A:GPC33.PTS * 

Channel#: 0 Vial#: N.A. * 

0 * 

************************************** 
Column Type: ULTRASTYRAGEL 500A * 

* 

2. OML/MIN * 

Detector 1: * 



22295 to 
22295 to 


2 

2 





CHART 10B 


origin, 


OF 


u 


• *=;r> •-?(:> ,T 


IS 


FILE A: GPC34 . HDR TAKEN 08-05-1986 17:50:20 




GPC REPORT 


-*«- ** * * * * * * 



Sample Name: USP39A jl . 68 

I ite: 08-05-1986 16:04:45 Method: 

4 - 5 Cycled: 34 

* , it er t dte . u 

Starting Peak Width: 60 Threshold. 


**************************** 
Operator Initials: GBF * 

DATA FILE: A:GPC34.FTS * 

Channel # : 0 Vial#: N.A. * 

* 


o 


instrument Type: HPLC/ BECKMAN Column Type. 

n .• CondTt i ons^ C T=35C°FLDWRATE=2. OML/MIN 

n PT* t * nB D SS2i^ "' 2 ^NM/..AU Deteptor 1 = 

Mi sc. In-formations CAL I BRAT I ON / GPC 

************** 

000 Ending Retention 

gpcphen 

Distribution Averages 

1 0 . 00 MW : 

10.00 MW : 




-ting Delay: 

;a ibration -file 
lolecular Weight 
<a eline TIMES: 
jf- cess -TIMES: 
Total Area: 

W>= 

ir 

- 1 i«/ Mn — 


3.85 to 
3.85 to 
198243 
1631 
328 
, 9600 
4349 
1407 


nnnnc 

*■ 

n>— ,nDt 


to 

to 


4. 


■****- 
* 
* 
* 
* 
* 

***** 





1.0E4 


01ART m 





Rheometr i ce RECAP II 


-j mont No. : 2 Samp 3 a No. s 1 

+• ^ g * 

FINGERPRINT VISCOSITY PROFILE USP 3RA RESIN NASA L0T2-1 
jeratcr : CP 

* and Time : Friday, August J 5 , 19B6 - 

jf"- at i ng Mode : DYNAMIC 

*;eep Type : CURE 

2i 'Ftry : E>ISK PlATE 

RADIUS : 25.00 

GAP : 0.50 

oLes : 

TRAIN =50*/: 

R 3UENCY =10 RAD /SEC 


ORIGINAL PAGE IS 
OF POOR QUALITY 



iU. 


1 


4 

5 

6 

"7 

/ 

3 

9 

10 
5 1 

i *“• 
x — 

13 

14 
1 5 
16 
17 

15 
19 



2 a 

»— i cr 
26 



39 
4 0 


4 1 


43 


44 


45 


47 


43 


49 


ETO-* 

ETA ' 

ETA" 

POISE 

PDISE 

POISE 

2 • 4dVe , + OU3 

2. 4 EEs* "03 

a . 54 ^©+ 0 0 1 

2. 642 e- 003 

2 • 6 4 1 e + 0 0 3 

4 . 052© +00 1 

2. 423c? +003 

2. 42S&+003 

3. 159© +001 

2 • 0 5 1 e + 0 0 3 

2. 05 1 e+003 

3- 626e+00 1 

1 . 636e+'JU3 

1 . 636©+ 003 

3.61 2e+OU 1 

1 - 233e+003 

1 . 232e+003 

3. 520e+00 1 

9. 853©+ 002 

9 . 849e+002 

3. 02 7 e+00 1 

7. 555e+002 

7 . 330© +00 2 

2. 754 e+00 1 

5 . 7 E 6 & + 0 1 I> 2 

5 - 7 B 0 & 4 0 0 2 

2. 598e+001 

4 - 479e+002 

4. 473e+oo2 

2 „ 357e+00 1 

3 - 4 7 7 & + 0 0 2 

3 ■ 469e+0 o 2 

2 - 26£e+00 1 

2. 715e+002 

2. 706©+ 002 

2.171 e+00 1 

2. 136e+002 

2. 1 26© -*-002 

2 • O 4 4 © + o o 1 

1 . 693e+002 

1 . 65 Oe 4 002 

2 . 05 6 e+00 1 

1 . 37 i © + G02 

1 . 356e+002 

2 • 03 J e + 00 1 

I „ 1 10e+002 

1 . 094e+002 

1 . SS9e+001 

9 b rjii, i *+00 1 

e . 5 7 S & + 0 0 1 

1 . 708 e+00 1 

7 . 4 9 0 © "i" 0 0 1 

7. 343©+O0i 

1 . 47Se+00 1 

6 - 24S&+00 1 

6. 11 6 ©4001 

t . 2SOe+’"-Oi 

5. 336s +001 

5. 22 1 e+00 1 

1 . 1 05e+00 1 

4 . A()4e+00 1 

4 . 3 06' e+00 1 

9 • 437©+ 00 0 

3. 975©+ 0 0 1 

3. 897 e- CO i 

7. 5 29 © +000 

3 . 419©+ C 0 1 

3 . 3 57©+ 00 1 

6 . 4B0&+00O 

2. 971 e+00 (. 

2.91 6 e+00 1 

5.71 7e+000 

2 - 57 -e+00 1 

2. 522 e+00 i 

5. 12Se+000 

2 . 270e+00 1 

2 . 1 9 i ©+OU 1 

4.11 Oe—OOO 

1 . 940e+001 

1 . 9 07 e+00 1 

3. 540&+0*.. ’0 

i K ^ 9 Oe -?"00 1 

1 . 657e+00 1 

3 . 295e- t *000 

1 . 3 B* i 

1 . 45 7 e+00 1 

2- E16©4000 

1 . 32S&+001 

1 . 299e+00 1 

2.741 e+000 

1 , j 23-4.' -.01 

1 . 1 05© +00 1 

2 . 093e+000 

1 . -'‘070+001 

9 . 917^4 00 ’0 

1.751 e+000 

9 . 1 Bfje^OOO 

9 „ 050© +000 

1 . 573 © 4 o 0 0 

7.91 2s +000 

7. 827e+000 

1 . 1 52e+O00 

7 . 1 92s +000 

7 . 1 45©+ 000 

S . 1 95+-00 1 

6.31 5s +000 

6 . 2 5 3© +000 

6.31 6 ©“001 

5 . 609©+ 0 0 0 

5. 6 00© +000 

3 . 20 1 ©—GO 1 

4 . 670e+000 

4 . 65Se+000 

3. 331 ©—00 1 

4. 1 20 e+000 

a. 1 20e+000 

0 . 00 Oe 4 000 

3 . 470e+000 

3 . 470s+000 

A B 507 e— 002 

2 . BS+e+OOO 

m P E 9 e + 0 0 0 

0 . 000© +000 

2 . 743e+000 

2 . 72 4 e+000 

3. 16 '©-001 

2. 657e+CG0 

2 J 55-1 e+00 0 

6.31 Oe— 00 1 

2. 1 07“ +000 

2 • 053e+00o 

a . 494e— 00 1 

1 ■ 906e+000 

1 . S52e+000 

4.51 9&— 00 1 

1 . 72u&+ , -- ,, -- ; 0 

1 . 672©+ 0 0 0 

4. 072s— 00 1 

2 . 2 C 6^*000 

2 . 2 02©+ 000 

6. 523s— 00 1 

2. 627c +000 

2 . 56 9 000 

5. 507e-001 

2 . SS3e+000 

2 . 7S3&+000 

7. 54 7 e— 001 

3 . 0 2 4 c — 0 0 0 

2. 3 03©+ 000 

1 . 135© -000 


TORQUE 

TIME 

tpm& 

GRAMS-CM 

N I N . 

DEG. C 

3. !72e+002 

2 . nOOe-OO 1 

2 . 8^-0*+ 00 1 

3 « 370e+002 

1 . OOOe+OOO 

2. 9-: Oe+OOi 

3. 0+3C+C02 

2. OOOe+OOO 

3. 00 0 e+00 1 

2 . 607 e+002 

3 . OOOe+OOO 

3. 100%-K'Oi 

2. 076&+002 

4 . OOOe+OOO 

3 . 300s+00 1 

1.625e-002 

5 . 0 0 0 o + 0 0 0 

3 . 5 00 e+00 1 

1 . 245e+002 

6. OOOe+OOO 

3 . 600©+ 00 1 

9. 537e+001 

7. OOOe+OOO 

— 3 -w ."j | 

7. 296e+001 

B . OOOe+OOO 

4 . 000e+00 1 

5. 6335+001 

9 . OOOe+OOO 

a . 2 0 Oe + 00 1 

4 . 3760+001 

1 . OOOe+00 1 

a . - ‘ 'I : +001 

3.41 4 e+00 1 

1 . 1 00 e+00 1 

4 . 6 , ">0 {= 4i j»;j J 

2 . 6 56 e+00 - 1 

1 • 200© +00 1 

4. 500 s +001 

2. 126^+001 

1 . 300© +00 i 

5. 100©+ 001 

1 . 723&+001 

1 . '100e+0Ol 

5 . 300© +00 1 

j w -t 94 e +oo 1 

1 . 500 e+00 1 

5 . 300© +00 1 

1 . 1 3 5 e+00 1 

1 . 600e+00 1 

5. TCOc+OOl 

9. 399 e+000 

1 . 7 00© +00 1 

5. 9 00 e+00 1 

7. S43e+000 

1 . EOOe+OO 1 

6. 1 OOe+OOi 

6. 6 92 e+000 

1 . 900e+00 1 

6 . 3 00 e+00 i 

5. 777e+000 

2 . 000 e+00 1 

6.5' 0&+001 

4 . 9 55© +000 

2. 100© 4*001 

6 . 700 e+00 1 

4.291 e+000 

2 . 200e+00 1 

6 . 900© +00 1 

3.731 e+000 

2. 300e+0 1 

7 . OC I: e+00 1 

3. 2 2:9-3 +00 O 

2 . 4 00 e+00 1 

7 . 300e+00 1 

2 . £00© +000 

2 . 500© +00 1 

7 . >0 s + »0 C) 1 

2 , 434©+ 0 0 0 

2 . 600 e+00 1 

7. 600&+001 

2.121 e+000 

2. 7 CO© -001 

7 . 300© +00 1 

i . 857&+000 

2. 5 00 e+00 1 

B . OOCe+OO I 

1 . 667^4000 

2 . 9 00© “*“00 1 

S. 2 00 e- +001 

1.411 e+000 

3 . 000 e+00 1 

B . . '"'©+00 1 

1 . 26 4 e+000 

3. lOOe+OO 1 

B . + 0 ■* ' © + ‘-I- 0 1 

1 . It:’!::-— 000 

7.2 0 0 s + OO 1 

8 • B 00 e+00 1 

9. 930e— 001 

3.3 0 0 e + 0 ’ I' 1 

9 . 000 g + 00 1 

9. 030e— 001 

3. 40Oe+00i 

9 . 200e+00 1 

7. 925e-00 i 

3. 500e+00i 

9.4 0 0 e + 0 0 1 

7. 044 e— 001 

3 . 600e+001 

9 . 600© +00 1 

5. 9 60 e -001 

3.7 00©+ 00 1 

9 • 300e— 00 1 

5. 173e— 001 

3 . B 0 o © + O O 1 

1 . 000© +00 2 

4. 352t— 001 

3. 900©+ 00 1 

1 . 020© +00 2 

3, 627e— 00 1 

4 . 000 ©+00 1 

1 . 0^0e+002 

3. 443e — 001 

4. iOOe+OOl 

1 . 060© +00 2 

3. 3 35 e— 001 

4 . 2 00©+ 001 

1 . C 80©+0C2 

2. 642e— 001 

4 . 300e?+00 1 

1 . ICO-.: ^002 

2. 394e— 001 

a . 4 '00 e+00 1 

1 . 1 20 e+00 2 

2. 1 62e— 00 1 

4 . 5000+00 1 

1 . 1 40e+002 

2 . 8? 4s?— 001 

4 . 6C>0© +00 1 

1 . 1 60e+002 

3. 30 1 e— 00 1 

*4 . 7 00© + 0 0 1 

i w j 70© +002 

3 . 62 1 e— 00 1 

4 . BOO e+00 1 

1 . 1 90© 40 02 

3 • 7 v e — o o 1 

a . 900 e+00 1 

1 . 2 1 0e+002 


ORIGINAL PAGE IS 
OF POOR QUALITY 



*0 L" 






E T A* 

PQI 5 E 

2. 642e+000 
3 . 438e+000 
4. 449e+000 
. 984e+000 
. 3 1 7 e+000 
1 . 470e+001 


ETA * 
POISE 

2 . 50 3 e +000 
3 . 27 9 e+ 000 
4 . 26 3 e +000 
5.761&+ 000 
8 . 9306+000 
1 . 401e+001 


ETA" 
FDISE 
3. 451e— 001 
1 . 035e+000 
1 . 269e+000 
1.61 8e+000 
2. 4 54 e +000 
4 . 424e+000 


torque 

GRAMS— CM 
3. 320e-001 
4.31 6e— OOl 
5. 5S3e— 001 
7. 514e— 001 
1 . 171 e+000 
1 . B45e+000 


t 

MIN. 

5 . 000e+00 i 
5. 100e+001 
5. 200e+00 1 
5. 300e+001 
5. 400e+001 
5. 500&+001 


T 

IF. 

1 . 230e+002 
1 . 250e+002 
l . 270e-»-002 
1 . 290e+002 
1 . 3 1 0 e +002 
1.330e-^002 


ORIGINAL PAGH IS 
OF POOR QUALITY 


iij tr» 



fingerprint viscosity profile 


CI-iART 14B 



Rheorsetrics RECAF’ II 


riper intent No. : 


Sc*rT<|~i 1 g No « : 1 


x e: 

ABA FINGERPRINT VISCOBITV PROFILE USP 


39A RESIN NASA L0T2-2 


p "at or : CP 

a+e and Time : Friday, August 10, 19B6 — 13s 5‘J : 5 

Debating Mode : DYNAMIC 

w *p Type : CURE 

eometry : DISK ?< PLATE 

RADIUS : 25.00 

GAP s 0.5 A 


lo as : 

■T AIN =50": 

"REOUENCV =10 RAD/SEC 


ORIGINAL PAGE IS 

of: poor quality 



r-i £> H 

h i N tit. r..:--!-; - N 1 

V i 2>L U iu 1 1 V h hvU 

+ 1 Lt Ucr 


C.. U 1 *■: — .ii 


N . 

ETA* 

ETA • 

ETA" 

TOROLiE 

T J ilE 

TEHF 


POISE 

POISE 

c-r- j gp 

0RAN5-CM 

MIN. 

DEG. C 

1 

2 . 745e-*-003 

2 . 74 7e+003 

4.963e+001 

3. 500e+C*O2 

2. OOOe?— 00 1 

3 . SOOe+OO 1 


2. 75 1 e+003 

2. 750&+003 

5. 5B9e+00i 

3. 5v3e+002 

1 . 000e+000 

3 • SOOe+OO i 

- — 3 

2 , 4 07 e+003 

2 . 407e+003 

4. 550&-001 

3 . 06 2b- +002 

2. 000e+t.‘>00 

3. 300e+0 ' • 

4 

1 . 952&+003 

1 . 952 e+003 

A . 1 34&+001 

2 . 4 7 6b +002 

3. 000 e+000 

3 . 500 e +00 1 

D 

1 . 521 e+003 

1 . 520e+O03 

3 „ 4G9&+00 1 

1 . 9 25 e +002 

4 . OOOe+OOO 

3. 600e+001 

6 

1 - 1 Si e+003 

1 . 1 B0e+003 

3. 659e+00 1 

1 . 493e+002 

5. OOOe+OOO 

3. BOO e +001 

■V 

9 • 02 4e+002 

9.01 Ob +00 2 

2.71 7&+001 

1 . 1 37e-002 

6 . OOOe* 000 

4 . OOOe+OO 1 

S 

6 r F5 1 e+002 

6. S45&+002 

2. SOOe+OOl 

8. 640e+001 

7 . OOOe+OOO 

-4 . 1 00 e - 001 

9 

5 . 225e+002 

5.21 9e+002 

2. 522e+001 

6. 579e+0C»l 

8 . OOOe+OOO 

4 . SOOe+OO 3 

10 

4.01 3e+002 

4 . 007e-r-002 

2. 1 74e+00 i 

5.052e+001 

9. OOOe+OOO 

4 . SOOe+OOl 

1 1 

3 . 1 36e+002 

3. 1 29 & +002 

2.13 2e — OO 1 

3 . 947&+0 0 1 

1 . 000e+ 00 1 

4 . 700&+00 1 


2. 4 57e+002 

2 • 4 4 9 b + 0 02* 

2. 013e+001 

3 . 09 Oe +00 1 

1.1 OOe+OOl 

4 . 9 OOe +00 1 

j 3 

1 . 93Be+002 

1 . 92Sb+002 

1 . 9 94 e+ 001 

2 . 436&+OU 1 

1.3 OOe+OOl 

5. 1 OOe+OOl 

14 

1 . 561 e+002 

1 . 549e+002 

1 . 936e+001 

1 . 961e+001 

1 . 300&+00 1 

5 . 3 OOe 00 i 

ur 

1 . 257e+002 

1 . 244&+002 

1 . B39&+001 

1 . 5B0e+001 

1 . 400^ ■< 00 1 

5 . SOOe+OO 1 

' £* 

1 . 01 4e+002 

1 . 003e+002 

1 . 543&+00 1 

1.273&+001 

1 . SOOe+OOl 

5. 7 00b +001 

17 

S. 340e+001 

S. 234&+001 

1 . 320e+00 1 

1 . 047c-+00 2 

1 . 600® +00 1 

5. 9 OOe+OOl 

3 

7. 033e+001 

6. 940e+001 

1 . 1 45e*+00i 

8 . S40e+000 

1 . 700e+00 1 

6 . OOOb+OO 1 

9 

5 • 969e+UO 1 

5 . 884^+00 1 

1 . 001 e+003 

7 • 496&+000 

1 . B00e+001 

6 . 2 OOe +00 3 

20 

5. 047e+001 

4 . 972a+001 

8.64 4e+000 

6 . 340e+000 

i . 900e+001 

6 . 4 OOe +00 1 

71 

4 « 340e+001 

4 . 276e+001 

7 r 44Qe+000 

5. 447e+000 

2 . 000® +00 1 

6. 600&+00! 

r> 

3. 759e+001 

3. 70ie+00i 

6 . 560e+000 

4 . 720e+000 

2. 1 OOe+OOl 

6. BOOe+OOl 

_•> 

3„ 2 1 5e+00 1 

3. J 6 Be +001 

5 „ 4 7 7 e + 0 00 

4 . 034 e+000 

2 • SOOe+OOl 

7 . 000® +00 1 

24 

2. 777e+001 

2. 73 6e+001 

4 . 723P+000 

3 . 4 56G-+000 

2. 30 Oe+OOl 

7 . 200&+0 0 1 

5 

2. 3 70c? +001 

2. 333e+001 

4. 172&+000 

2 . 977 b+000 

2. 4 OOe+OOl 

7 . 4 OOe +001 

6 

2 • 0 7 9 e + L'r *J 1 

3 . 04 9 e+00 1 

3 . 492e+000 

2. 60^ e+000 

2. SOOe+OOl 

7.6 0 1 0b+00 3 

n“7 

A_ / 

1 . 794e+00i 

1 . 770e+00i 

2 . 92'^ b + 000 

2 . 253e+000 

2 . 600&+00 i 

7 . 700e+00 1 

3 

1 . 50£e- l -00i 

1 • 4B3&+UU 1 

2. 6 47 e+ -000 

1 . 890&+000 

2 . 700e+00 1 

7 . 9 OOe +00 1 

-—9 

1 . 327e+001 

1 . 309e+00 1 

2. 3 97 e**- 000 

1 . £6£e+C>Ov> 

2. SOOe+OO 1 

E. 1 00e+00 3 

0 

1 . 16£e+00i 

1 . 1 54 e+OOl 

1 . 650 e +000 

1 , 4£3e+000 

2 . 900e+00 1 

8 . 30Oe+00 3 

3 1 

9.735 c+000 

9. 579e+000 

1 „ 74 Bb 000 

1 . 222e+000 

3 . 000e+00 1 

8 . SOOe+OO 1 

2 

8. 840c. -4 000 

£ . 74 2&+000 

1.31 1 b+000 

1 . 1 1 Oe +000 

3. lOOe+OCi 

B. 70 jjr+001 

y 

B . 0 B 8 & + 0 0 >1* 

7 . 995e+000 

1 . 222e- 000 

1 . 015e+000 

3 • SOOe+OO 1 

B . 9 OOe-* 00 1 

34 

"7 , 1 ^ 9 1 4* o %.) 

7.1 0 5 b + >00 

9.554&-001 

9 . OOOe -00 1 

3 . 300e+00 1 

9. 1 OOe+OOl 

*• c* 

■ i-J 1 

3. 902&+000 

5 ■ 8 6 S e + O 

£ . 3 0 £e~UO 1 

7 . 406e— 00 1 

3 . 4 A Oe+00 1 

9 . 3 OOe -*"00 1 

-£\ 

5. 403e+000 

5. 3 53 e+000 

7. ,-36Be— 00 1 

6 . 7B3b— O o 1 

3.5 0 0 e + 0 0 1 

9. SOOe+OO 1 

37 

3 . 945e+000 

3 . 945e+000 

3. 298e-002 

4. 951 e— 00 1 

3 . 600e+00 ? 

P . 70*0 e+ 00 1 

78 

3. 514^+000 

3. 50 3 e +000 

2. 691 e— 00 1 

4. 4 1 Oe— 00 1 

3. 700&+003 

9 r 9 OOe +001 

'9 

3 . 057 e+Ouu 

3. 055e+000 

3 . 02 Be— 00 1 

3. S35e-001 

3. 900e +00 3 

1 - 000&+002 

-tO 

2. B24e+000 

2. 824 e+ 000 

5. 250&-002 

3. 54£e— 001 

3. 900e+00 1 

1 . 020e+002 

^ 1 

2. £3 9 e+000 

2. 638b+000 

5. 00Be-002 

3.31 Oe— 00 1 

4 . 000e+00 3 

1 . 0-0b+002 

-2 

2. 532b +000 

2. 532e+000 

0 . OOOe+OOO 

3. 1 B0e-00 1 

4. 1 OOe+OOl 

1 . 060e+002 

,-T 

2. £25e+000 

2. 6 1 9e+000 

1 . 781 e— 00 1 

_ 1 . 2vBb- vU 1 

4 . SOOe+OOl 

1 . 0B0e+002 

44 

2. 5 04 e+000 

2 . 427e +000 

6. 148e-001 

3. 143e— 001 

4 . 300e+00 1 

1 . 1 OOe +002 

" C“ 

: w> 

1 . £07e+000 

1 . 5 1 9e+000 

5. 247e -001 

2.01 9e— 00 i 

4. 4 OOe+OOl 

1 . 1 20e +002 

* £ 

1 . 24 4 e+000 

1 . 234e+000 

1 . 593e- 001 

1 . 560e— 001 

4 • SOOe+OOl 

i . 1 4 *’_>#=*+ o o 2 

47 

2 . 431 oo 

+ r + 6^T- +000 

5. 321 e— 001 

3 . 040b— 00 1 

4 . 600e+00 1 

1 . 1 £0e+002 

45 

3 • 097e+ C > -0 0 

2 . 9 3 7e +000 

9.81 5b -00 1 

3. SSSe-001 

4 . 700&+001 

1 . 1 S0e+002 

19 

2 • c*t 4 e+000 

2 . 593e+000 

£ . 906e-OC> 1 

3 . 370e-001 

4. SOOe+OOl 

3 . 2 OOe +002 

■j»0 

2: . 32 3 e+0O0 

2. 209e+000 

7. 1 59e— 00 1 

2.91 4e-00i 

4 . 900e+00 1 

1 . 220e+002 
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■:A5h FINGERPRINT VISCOSITY PROFILE USP 39 A REs: I N NAS£J-0T2^2 


NO- cTA+ 

POISE 

1 2 . 9?2t + 0 0 0 

*"5 2 3 . 3 3 4 e + OOO 

53 4. 323e+000 

'4 6. 376&+000 

55 1 . 04 3 e +00 1 


ETA ' 

ET A " 

TORQUE 

POISE 

POISE 

grams-cm 

2. 793e+000 

1 . 074 e +000 

3. 755s— 00 i 

3. 139e+000 

1 . 1 23e+000 

A. lSSe-OOl 

4 . cPOe^OCO 

1 . 1 23e +000 

6. 053e— 001 

6. 167e+000 

1.61 7e*+ 000 

8. 00 6 e -001 

9 . 972e+00G 

3. 07 4e+000 

I . 309e+000 


TIME 

MIN. 

5 - 000 e -*-00 1 
5 . 100 e +001 
5 . 200 e +00 1 
5. 300e+001 
5 . 4 00 e + 001 


TEMP 
D E 3 . C 
1 . 240e+002 
1 . 250s?+002 
1 - 270e+002 
1 . 290e+002 
1.31 0e+002 


ORIGINAL PAGE 13 
OF POOR QUALITY 
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U2p 

USMymeric ® 


FABRIC TESTING 
NAS8-36298 

U. S. POLYMERIC 0. E. 71108 
WCA Fabric for NASA Lot* 2 (. KAISER .). 


la. Breaking Strength, lbs/in, WARP 
ASTM D1682 

#2-2S »2-2E *2-3S 

PICK 55 6® 37 

CENTER 47 75 46 

PLAIN 51. 48 ^ 

AVG. 51.® 61.0 45.7 


42-3E 

40 

54 

63 

52. 3 


LPT2 AVG 
48. 0 
55. 5 
54. 0 
52. 5 


lb. Breaking Strength, lbs/inch, FILL 
ASTMD 1682 


PICK 

CENTER 

PLAIN 

AVG. 


21 

21 

29 

23.7 


26 

20 

22 

23. 0 


24 

19 

28 

23.7 


13 
17 
28 
19. 3 


21. 0 
19. 3 
27. 0 
22.4 


2a. Carbon Assay, 
HDQAI 5560 

PICK 

CENTER 

PLAIN 

AVG. 


99. 7 
99. 8 
99. 7 
99.73 


99.6 
99. 8 
99. 4 
99. 6 


99. 3 
99.9 
99. 5 
99.57 


99. 4 
99. 8 
99. 5 
99. 57 


99. 50 
99.83 
99. 53 
99. 62 


2b. Hydrogen Assay, X 
MDOAI 5560 


PICK 

CENTER 

PLAIN 

AVG. 


. 02 
.01 
. 01 
. 013 


<. 01 
<.01 
.02 


<.01 
<.01 
<.01 


.01 
<.01 
. 01 


EST . 007 EST . 001 EST . 007 


EST .008 
EST .003 
EST ♦ 010 
EST . 007 


2c. Nitrogen Assay, X 
MDOAI 5560 

PICK .1 

CENTER . 1 

PLAIN _*JL 
AVG. • 1 

3. Visual Inspection 
OCi-102 


.2 

.2 

<. 05 

EST . 137 


02 

<.05 

EST . 083 

01 

. 1 

. 103 

10 

<. 05 

EST . 055 

043 

EST .04 

EST . 080 


See Charts 3A-3B 
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C' 
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WCA Fabric for NASA Lot* 2 — ( KAISER .) 


4 . Specific Gravity, Unite 

PTM-84 

#2-2S 
1.6315 
1.6659 
1. 6139 

AVG. 1.637 

5. pH, Unite 

CTM-24B 

6 . 3 
6 . 4 

AVG. 6.35 


7a. Atomic Abeorption, ppm 
CTM-53B 

«2-2S 
Na 5 
K 1 
Ca 7 
Mg 1 
Li _0 
TOTAL 14 

7b. Moisture Content., X 
CTH-53B 

. 015 

7c. Aeh Content, X 
CTM-53B 

. 000 


#2-2E #2-3S #2-3E 

1.5957 1.6378 1.6072 

1.6695 1.6194 1.6220 

1. 6559 1 . 6435 1 . 5999 

1.640 1.634 1.610 


6.5 6.4 6.4 

6 . 5 6 . 4 6 . 3 

6.5 6.4 6.35 

SET UP# 1 
2-2S 944 

7 -3S 950 

AVG. 947 

See Charte 6 A- 6 D 


#2-2E #2-3S #2-3E 

12 11 15 

0 0 1 

8 7 7 

1 0 0 

o o _® 

21 16 23 


. 005 • 060 • 010 


.015 .015 .020 


6 . TGA, -C at SOX Weight Lome 
CTH-51 <AIR> 


LPT2 AVG 


1. 6181 
1. 6442 
1. 6283 


1. 630 


6 . 40 
6 . 40 
6 . 40 


SET UP# 2 

2-2E 

876 

2-3E 

876 

AVG. 

876 

LOT2 AVG 

10 . 8 


0. S 


7. 3 


O. 5 


0 . 0 



19. 0 


.023 


. 012 


fifi i 


FilBment diameter, microne, WARP 
S.E. M. (Diametere are an average of 


lO meaeuremente ) 


AVERAGE 10. 92 
Minimum 9. 20 
Maximum 12.25 
Std. Dev 1.12 


10.15 10.72 

9.20 9.60 

11.05 11.50 

0.60 0.56 


10. 27 10. 51 

9.25 9.21 

12. 05 12. 25 

0.84 0.84 
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WCA Fabric for MASA Lot.# 2 (KAISER) 


9a. Thread Count, 
PTH-5A 


AVG. 

9b. Thread Count, 
PTM-5A 


AVG. 


per 

inch, 

WARP 




*2- 

2S 

#2-2E 

#2-3S 

#2-3E 

L0T2 

30 


29 

29 

29 

29. 3 

29 


29 

29 

29 

29. 0 

29 


29 

30 

29 

29. 3 

29 


29 

30 

29 

29. 3 

29 


29 

29 

29 

29. 0 

29. 

2 

29. 0 

29.4 

29. 0 

29. 2 

per 

inch. 

FILL 




21 


22 

22 

21 

21. 5 

21 


22 

22 

21 

21. 5 

21 


22 

22 

21 

21. 5 

21 


22 

22 

21 

21. 5 

ZL 

21. 

k 0 

22 

22.0 

22 

22.0 

21 

21.0 

21. 5 
21. 5 


as received, gm/4x4 


10a. Areal Weight 
PTM-3A 

LEFT 

CENTER 

RIGHT 

AVG. 


2.495 2.455 

2. 467 2. 435 

2. 475 2. 466 

2.479 2.452 


2.579 2.461 

2. 529 2. 454 

2. 553 2. 479 

2. 554 2. 471 


2. 503 
2.471 
2. 493 
2. 469 


10b. Volatiles as received, X 
PTM-3A 


LEFT 

.46 

. 45 

.39 

CENTER 

. 45 

.41 

.40 

RIGHT 

. 06 

. 04 

. 04 

AVG. 

. 34 

. 30 

.27 


.40 .43 
.45 .43 
. 00 . 04 
.26 .30 


10c. Weight change on Acetone wash, X 
PTM-3A 


LEFT 

.26 

.25 

. 19 

.20 

.23 

CENTER 

-. 04 

-.06 

-.06 

-.04 

- • 06 

RIGHT 

-.20 

-. 12 

-. 12 

- . 16 

15 

AVG. 

. 01 

. 01 

.00 

.00 

. 01 


U.S. Polymeric 


U- 0—J/ 

Hamid H. OurBishi, Manager 
Quality Assurance Department 
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PREPREG TESTING 
NASB- 36298 

U.S. POLYMERIC O. E. 71108 
..c LOT. 2 I'.s-P- LOT. r>OT2ee (K»ISE 9 1 


U3p 

U&Fbiymeric * 


la. Resin Content, 

Soxhlet, 

X 




CTN-6D 






ROLL# 1 
START 
33. 4 
32. 6 
32. 2 
AVG. 32.7 

ROLL#l 

END 

33. 6 

34. 5 
34. 4 
34. 2 

ROLL# 2 ROLL# 2 

START END 

33. 9 35. 6 

33.5 34.8 

34.3 32.8 

33.9 34.4 

NASA LOT# 2 

ROLL# 3 
START 
33. 3 
33. 6 

32. 4 

33. 1 
AVERAGE 

R0LL#3 
END 
33. 9 
33. 1 
33. 0 
33. 3 
33. 6 

lb. Filler Content 

, Soxhlet 

, x 




CTN-6D 






13. 7 
13. 4 
13. 2 
AVG. 13.4 

13.8 
14.2 
14. 1 
14. 0 

13. 9 

13. 7 

14. 1 
13. 9 

14.6 

14.3 

13. 5 

14. 1 

NASA LOT# 

13.7 

13.8 
13. 3 
13. 6 

2 AVERAGE 

13. 9 
13. 6 
13. 5 

13.7 

13.8 


lc. Cloth Content, Soxhlet, X 
CTH-6D 


52. 9 
54. 0 
54. 6 
AVG. 53. e 


52.6 52.2 

51.3 52.8 

51. 5 51. 6 

51.8 52.2 


49.8 53.0 52.2 

50. 9 52. 6 53. 3 

53. 7 54. 3 53 ..5. 

51.5 53.3 53.0 

NASA LOT# 2 AVERAGE 52. 6 


2 . 


Volatile Content, X 
PTH-17B 


2. 7 

2. 5 

2.3 

2.5 2.4 

2. 7 

2.6 

2. 5 

2. 5 2. 5 

ZlA 

2.7 

2.6 

2.7 

2.5 

2.6 2. 5 

2. 5 2.5 

NASA LOT# 2 AVERAGE 


2 . 6 
2.4 
2 * 3 . 

2.4 

2.5 


3. Flow, 1000 pel# * 
PTM-19G 

18.2 17.2 

17.8 17.8 

17.9 17.4 

AVG. 18.0 17.5 


17.0 16.8 

16.7 16.1 

17. 7 17. 0 

17.1 16.6 
NASA LOT# 


17.8 

15. 3 

17.5 

16.0 

16. 6 

15.£ 

17.3 

15. 6 

AVERAGE 

17.0 
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FM 5064 J NASA LOT» 2 U. S. P. LOT* 009280 (KAISERJ. 


4 . Resin Content, Dry Basis, 5C 
PTM-16F, Type II 


AVG. 


ROLL# 1 
START 
33. 5 

33. 3 

34. 1 
33. 6 


ROLL#l 

END 

34. £ 

35. 1 
35. a 
35. 2 


R0LL#2 

START 

34. 6 

35. 3 
35. 8 
35. 3 


ROLL# 2 
END 

34. 6 

35. 2 
35. 3 
35. 0 

NASA LOT# 2 


RQLL#3 
START 
33.8 
34. £ 
34.4 
34. 3 


ROLL# 3 
END 


33. 8 
33. 2 
33. 3 
33. 4 
AVERAGE 34. 5 


5. Tack, lbs 
PTM-80 

46 


40 


36 


26 30 24 

NASA LOT#2 AVERAGE 34 


6. Gel Time, Seconds 
PTM-20E 


75 


£1 


58 


87 78 54 

NASA LOT# 2 AVERAGE 69 


7a. Atomic Absorption, ppm 
CTM-53B 


Na 

K 

Ca 

Mg 

Li 

TOTAL 


R0LL#1 

START 

£ 

0 

7 

1 

0 

14 


R0LL#1 

END 

7 

1 

9 

2 

0 

19 


ROLL# 2 
START 
£ 

1 

7 

1 

0 

15 


ROLL# 2 
END 
8 
1 
13 
2 
0 
24 


ROLL# 3 
START 
7 
1 
6 
2 
0 
18 


ROLL# 3 
END 
6 
1 

12 

2 

0 

21 


LOT# 2 
AVG. 

7 

1 

9 

2 

0 

19 


7b. Moisture Content, 
CTM-53B 


RQLL#1 RQLL#1 RQLL#2 
START END START 

1.93 2.03 1-99 


RQLL#2 
END 
1.92 

NASA LOT# 2 


ROLL# 3 

START 

1.89 


ROLL# 3 
END 


1.78 
AVERAGE 1.92 


7c. Ash Content, 5C 
CTM-53B 

.03 


05 


. 08 


.02 .03 • 06 

NASA LOT# 2 AVERAGE .04 
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FM 5064J NASA LOT* 2 U. S. P. LOT» 009280 < KAISER ). 


8. TGA, X Weight Loss at 500* C 
CTM-51 (Nitrogen) 


RQLL#1 
START 
8. 7 


ROLLfl 
END 
9 . 3 


ROLL# 2 
START 
9. 2 


ROLL# 2 
END 


R0LL#3 
START 
8 . 6 


ROLL# 3 
END 


9.3 6.6 

NASA LOT# 2 AVERAGE 9. 2 

See Chart 8A-8F 


9. DSC, • C 
CTN-50A 

163 


184 


184 


185 184 183 

NASA LOT# 2 AVERAGE 184 

See Chart 9A-9F 


10. Infrared (IRZB) Baseline 
CTH-21C 


. 63 


.82 


. 81 


11. Environmental History 


.80 .78 .77 

NASA LOT# 2 AVERAGE . 80 

See Chart 10A-10F 

Date manufactured: 30 Hay 1986 

Packaged in: HIL-B-131 Class I 

bag supported in 
cardboard carton 
Date shipped: 31 July 1986 in 

40* F truck 


12. Specific Gravity, Cured, Units 


ASTM 

D 792 
1. 431 

1.435 

1.432 

1.435 

1.433 

1. 432 


1. 430 

1. 433 

1.432 

1.435 

1.432 

1. 430 


1. 430 

1. 433 

1. 432 

1.435 

1. 433 

1 . 430 

AVG. 

1.430 

1.434 

1.432 

1.435 

1.432 

1.431 



NASA LOT# 2 

AVERAGE 

1.432 


13a. 


Tensile Strength, ksi, WARP 
FTMS 406-1011 


18.74 
18. 88 
21. 49 

20. 07 

21. 17 
AVG. 20.07 


18. 64 

19.84 

20. 24 

18. 59 

19.64 

20. 26 

19. 20 

18.37 

19. 69 

18.91 

19. 20 

19. 12 

18. 66 

19. 94 

18. 20 

18. 20 

19.04 

19.66 

17. 38 

19. 34 

18. 72 

18. 86 

18. 29 

20. 76 

18. 48 

19. 00 

19. 21 

19.04 

19.27 

18. 91 



NASA LOT# 

2 AVERAGE 

19.25 
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FH 5064 J NASA LOT# 2 U. S. P. LOT * 009280 ( KAISER.) 

13b. Tensile Modulus, msi, WARP 
FTMS 406-1011 


R0LL#1 

R0LL41 

R0LL#2 

ROLL42 

ROLL# 3 

RQLL#3 

START 

END 

START 

END 

START 

END 

2. 15 

2. 14 

2.21 

2.09 

2.21 

2. 46 

2* 19 

2. 12 

2. 18 

2.04 

2. 10 

2. 54 

2. 06 

1. 98 

2.21 

2. 14 

2. 33 

2. 47 

2. 32 

2. 13 

2.02 

2. 08 

2. 09 

2. 25 

2. 22 

2. 01 

2. 11 

2. 16 


2. 14 

2. 19 

2. 08 

2. 15 

2. .10 

NASA LOT# 

2. 17 

2 AVERAGE 

2. 37 
2. 18 


13c. Tensile Elongation, X, WARP 
FTMS 406-1011 


14a. 


1. 00 

1. 10 

1. 16 

1.09 

. 87 

1.23 

1. 18 

1. 12 

1. 09 

1. 04 

.99 

1. 10 

. 93 

1. 00 

1. 14 

1. 08 

1. 15 

1. 06 

1.02 

1. 05 

AVG. 1.01 

1. 09 

1.10 1.09 

NASA LOT# 2 

Flexural Strength, Ksi, 
FTMS 406-1031 

WARP 


28. 36 

28. 03 

28. 20 

29. 18 

29. 22 

29. 56 

28. 52 

35. 07 

29. 15 

28. 84 

27. 17 

33. 20 

28. 46 

29. 81 

29. 68 

32. 07 

30. 25 

30. 04 

29. 20 

29. 76 

AVG. 29.09 

29.26 

28. 55 

31.86 

NASA LOT# 2 


1.05 1.02 

1.22 .96 

1.14 .94 

1 . 07 .88 

1. 29 1. 03 

1.15 .97 
AVERAGE 1 . 07 


31.72 27.38 

30. 60 26. 91 

31.62 26.57 

32.55 25.98 

32.24 25. 68 

31.75 26.50 

AVERAGE 29. 50 


14b. Flexural Modulus, msi, WARP 
FTMS 406-1031 


2. 19 

2.06 

2.03 

2. 11 

2. 11 

1. 86 

2. 34 

2. 05 

2.01 

2.28 

2. 19 

1. 98 

2. 15 

1. 93 

2. 02 

2. 13 

2. 06 

1. 87 

2. 04 

2.05 

1.95 

2.23 

2.24 

1 . 96 

2. 25 

2. 03 

1. 88 

2. 11 

2. 15 

1*90 

2. 19 

2. 02 

1. 98 

2. 17 

2. 15 

1. 91 




NASA LOT# 

2 AVERAGE 

2. 07 
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FH 5064 J NASA LOT* 2 U. S. P. LOT* 009280 ( KAISER )_ 


15a. Compressive Strength, 
FTMS 406-1021 


R0LL#1 
START 
22 . 11 

19. 69 

20. 84 
18. 34 
20. 81 

AVG. 20. 36 


ksi, WARP 


R0LL#1 

RDLL#2 

R0LL#2 

ROLL# 3 

ROLL# 3 

END 

START 

END 

START 

END 

22. 55 

17. 04 

24.22 

25. 35 

20. 23 

19. 48 

23. 02 

18.64 

24. 50 

19. 61 

24. 58 

23. 02 

20.68 

24. 83 

18. 35 

23. 89 

23. 54 

25. 67 

23. 67 

20. 27 

22. 74 

23. 56 

24. 19 

24. 20 

20. 00 

22. 65 

22. 04 

22. 68 
NASA LOT# 

24. 51 

2 AVERAGE 

19. 69 
21. 99 


15b. Compressive Modulus, msi, WARP 
FTMS 406-1021 


AVG. 


2. 05 
2. 03 
2. 09 
2. 14 
2 . 02 
2. 07 


2 . 02 
2. 08 
2. 06 
2. 04 
2 . 00 
2. 04 


2. 13 

2.20 

2.05 

2. 08 

2. 10 

2.29 

1.99 

2. 20 

2.05 

2. 35 

2. 14 

2. 20 

2.05 

2.23 

2. 00 

2. 12 

2. 03 

2.?1 

2. 06 

2. 27 

2.07 

2.26 

2.05 

2. 17 


NASA LOT# 

2 AVERAGE 

2. 11 


16. Double Shear Strength, ksi 
FTMS 406-1041 A 


2. 40 
2. 47 
2. 56 
2. 43 
2 . 68 


AVG. 2. 51 


2. 87 

2.60 

2.69 

2. 15 

3.07 

2.96 

2.51 

2. 42 

2. 93 

2. 79 

2.91 

2. 49 

2.72 

2.77 

2. 60 

2.41 

2.76 

2. 66 

2.60 

2. 37 

2. 87 

2.75 

2.66 

2. 36 



NASA LOT# 

2 AVE! 


2.70 
2. 43 
2. 59 
2. 58 
2. 55 
2. 57 
AVERAGE 2.62 


17. 


Barcol Hardness, Units 
ASTM D-2583 

(Average of 10 determinations) 


59. 2 


59. 9 


57. 1 


55. 2 83* 0 6®* 6 

NASA LOT# 2 AVERAGE 59. 2 


18. Residual Volatiles, % 
PTM-98 


AVG. 


1. 31 

1. 32 

1.34 

1.50 

1.31 

1. 28 

1. 45 

1. 29 

1. 35 

la 31 

1.34 

1. 29 

1. 32 

1.46 

1. 51 

1. 37 

1. 33 

1. 29 

1. 36 

1.36 

1.40 

1.40 1.33 

NASA LOT# 2 AVERAGE 

1. 29 
1. 35 
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FH 5064 J NASA LOT* 2 U. S. P. LQT» 00926 0 (KAISER) 

19. Resin Content, Pyrolysis, X 

CTM-14B 

R0LL#1 ROLL# 1 
START END 

29.70 31.74 

30.11 33.43 

31. 13 32. 96 

AVG. 30.32 32.71 

20. Acetone Extraction, X 

CTM-18A 

4.55 5.76 

5. 15 6. 14 

5. 40 6. 67 

AVG. 5.03 6.26 


21a. CTE, in/in • F, with PLY 
PTM-61B 

2.66 3.06 3.80 

2. 94 3. 92 4. 14 

AVG. 2.80 3.49 3.97 


21b CTE, in/in • F, Cross PLY 
PTM-61B 

7. 21 
3. 45 
AVG. 5. 33 


See Chart 21A-21F 


U. S. Polymeric 


^ 4 - — i ’M' © — * 

Hamid M. Ouraishi, Manager 
Quality Assurance Department 


6. 15 

6. 66 

2. 66 

3. 05 

3.34 

4 . 18 

4. 24 

3. 12 

2. 13 

3. 83 

5. 17 

5. 45 

3.00 

2. 59 

3. 59 


NASA LOT# 2 AVERAGE 4. 19 


2.71 2.77 2.96 

2. 73 1. 96 2. 41 

2. 72 2. 37 2. 69 

NASA LOT# 2 AVERAGE 3. 01 


R0LL#2 R0LL#2 ROLL# 3 ROLL#3 


START 

END 

START 

END 

32. 23 

31. 64 

31.92 

30. 67 

33. 15 

32. 19 

31.72 

30. 36 

31.89 

32. 06 

31. 53 

30. 46 

32. 42 

31. 96 

31. 72 

30. 50 


NASA LOT# 

2 AVERAGE 

31. 61 


6. 19 

5.23 

5. 61 

5. 33 

4. 56 

4.49 

6.25 

4. 48 

5. 02 

5.77 

5. 00 

4. 83 

5.26 

5. 17 

5. 62 

4. 88 


NASA LOT# 2 

AVERAGE 

5. 37 
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Filler Lot, for NASA Lot.# 3 
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4. pH 
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PAGE 

. 1 
. 1 
. 1 
. 1 
. 1 
. 1 
. 1 
. 1 
. 2 
, . 2 
. . 2 
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FILLER TESTING 
NASS- 36298 

U. S. POLYMERIC O. E. 71108 
filler Lot for N ASA Lot.# 3. 


1. Carbon Content, X 
QAI-5560 


2. Aah Content, X 
PTM-71B 


3. Atomic Absorption, ppm 
CTM-53B 

(Values are average of 
2 determinations) 


3a. Moisture Content, X 
CTM-53B 


3b. Ash Content, X 
CTM-53B 


4. pH, Units 

ASTH D1512 


5. Particle Size, microns 
S. E. M. procedure 
(Average values are 
of 20 determinations) 


6a. TGA, *C at S0X Loss 
CTM-51 


SAMPLE 
#3A-1 »3A-2 

99. 40 99. 32 

NASA LOT# 3 


#3A-3 
99. 44 
AVERAGE 99. 39 


0 . 000 
0 . 000 
AVG. 0. 000 
NASA LOT# 

#3A-1 


0. 000 0. 099 

0. 000 0. 005 

0. 000 0 . 002 

AVERAGE 0. 001 


•3A-2 


#3A-3 


Na 

6.0 


6.0 

6. 0 

K 

2. 5 


1.0 

2. 0 

Ca 

2.5 


2. 5 

2. 0 

Mg 

0. 0 


0. 0 

0. 0 

Li 

&-9 


0.0 

0. 0 

TOTAL 

11.0 


9.5 10.9 


. 010 


. 015 

0. 000 


t 005 


♦ 920 

0. 000 

AVG. 

. 008 


.018 

0 # 000 

NASA LOT# 

3 

AVERAGE 

. 008 


.025 


• 008 

• 000 


.025 


♦ 919 

T 000 

AVG. 

. 02S 


.005 

• 000 

NASA LOT# 

3 

AVERAGE 

. 010 


4. 80 


4.75 

10 

CD 

• 

* 


4- 25 


4. 80 

4r££ 

AVG. 

4. 88 


4. 78 

4. 82 

NASA LOT# 

3 

AVERAGE 

4. 83 

AVG. 

. 51 


. 51 

.42 

Maximum 

.99 


.88 

.85 

Minimum 

. 20 


. 18 

. 15 

Std. Dev 

.23 


. 20 

. 17 

NASA 

LOT# 3 

AVERAGE SIZE .48 


864 


860 

850 


NASA LOT# 3 AVERAGE 858 




L0T#3 

AVJL_ 
6 . 0 
1 . 8 
2 . 3 
0 . 0 
0 . 0 
10 . 2 
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Page 2 of 2 


Filler Lot for NAS A Lot* 3 


6b. TGA 

CTH-51 


See Chart* 6A-6C 


7 . Particle Size Distribution 
CTH-72 

7a. Particle Size, microns 
CTH-72 


See Charts 7A-7C 


• 3A-1 
.89 
. 94 

AVG. .92 


» 3 A -2 

.94 

.63 

.68 


NA9A LOT# 3 AVERAGE 


» 3 A -3 
.89 
. 66 
. 88 
. 89 


U.S. Polymeric 


j- A M . €)- 

Hamid H. Ouraimhi, Manager 
Quality Assurance Department 
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RESIN TESTING 
NAS8-36298 



U. S. Polymeric 0. E. 71108 


TEST 

USP-39A Resin Lot for NASA Lot# 3 
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.... 1 

1 • 


.... 1 

2. 



3. 

Brookxield viscosiiy 


4 . 


.... 1 

5. 


• • . . 1 

& • 


.... 1 

7 • 



6 • 






10. 



11. 


2 

12. 


.... 2 
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14 . 
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Gas Chromatography 
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DSC 

HPLC 


SA 
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8A 

9A 

10A 
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RDS 
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14A 
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U3p 

USFbtymeric 

RESIN TESTING 
NASB-36298 


U.S. Polymeric 0. E. 71108 
USP-39A Resin Lot, for NASA — Lot. # — 3 


Resin Solids, 5C 
PTM-7C 

AVG. 

#3-1 
79. 3 
78. 1 

77. 2 

78. 2 

Specific Gravity 0 25» C 


1. 181 

PTN-29C 



Viscosity, Brookfield, cps. 

0 22. 8- C 

15, 000 

PTM-14C 



Gel Time, min: sec 


4:22 

PTM-47B 



Atomic Absorption, ppm 

Na 

K 

18. 0 
1. 8 

CTM-53B 

(Values are averages of 

Ca 

Mg 

Li 

5. 8 

jour determinations) 

X • *3 

O. 0 


TOTAL 

26. 8 


6. Volatiles, Gas Chromatography 

CTM-55 

7. TGA, X Weight Loss at 500* C 

CTM-51 (AIR) 


See Charts 6A 


39. 9 

See Chart 7A 


8. DSC, temperature *C 
CTM-50A 


185 

See Chart 8A 


9. HPLC 

CTM-49A 


lO. GPC, Average molecular vt 
CTM-49A 


See Chart 9A 


1932 

See Chart 10A 


11. pH, units 
CTM-1B 


8.2 



HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA. CALIFORNIA 92707 • (714) 549-1101 


• TWX (910) 595-1130 • FAX # (714) 549-2858-5-2407 
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USP-39A Resin Lot for NASA Lot* 3 


12. Phenol Content, X 
CTH-55 Appendix 1 


#3-1 
11.64 
12 . 02 
AVG. 11.83 


13. Chang's Index, ml. 

CTM-5B 

14. RDS, Minimum Viscosity, cps. 

CTM-57A 


15. NHR 

Vendor procedure 


22 . 2 

Min. Vise. 
# 3-1 175 

See Charts 14A 

See Charts 15A 


•C 

111 


U. S. Polymeric 


^ J ^1 - - 

Hamid H. Ouraishi, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 


OKiUtfW- = ' ; ' ' ■ ^ . 

OF POOR QOAL1 • i 


Operator — 
Co ! umn 


Length 

D i a 

Liquid Phase 
Wl. * CL 


m 


m 


Vif** 4 . 


Support 


iesh_6£2U4 a 


Carrier Gas 
Rotameter 


jHioaO 


•& 


\ LTtr.Tiru. 

QjlS 11 




.'fjg- 


Korameiei 7 

Inlet Press -JbCZpsiR 
Bate 3x2 — ■!/■'" 
CHART SPEED _____ «— . 

sample uSE33n» 3=J 

Size 


Date — 

Detecto 

Voltage ■ 

Sensi t 

Flow Rates, ■l/iin—— 
Hydrogen JtH. r -U*- 

Scavenge — 

Split 

Temperature. "C — 
0et.«2iS2. |nj.«242C? 
Column Initial &0 - 

Final 

Rate. 

Solvent 
Concn. 






GAS CHROMATOGRAPHY STANDARD SOLVENT 
TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (HINSJ 


MEOH 

ETHANOL 

MECL2 

ACETONE 

IPA 

THF 

ACETONITRILE 

CRESOL 

MEK 

FURFURAL 

TOLUENE 

CHLOROBENZENE 

PHENOL 


.6 

1.18 

1.28 

1.45 

1.83 

3.08 
3.2 
A. 03 
A. 08 

15.03 

17.98 

19.6 

22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 
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CHART 6A 


ttt REAL TIME CHROMATOGRAM it* 



it 

L t 


FIMAL FULL SCALE MV. =1000 00 


' VERTICAL SCALE F h C T 0 R 1 V. 



SAMPLE • USF39A 3-1 
M I S C . C = 6.1 © 8 9 L GH 5 /HL 

TIME- 15 - 29 
DATE : 12 11/86 

•J F‘ E F’ A T U R J La •_ 


RUM TIME’ 30 00 MI MUTES 
DEL At TIME 0 00 
CHAN ; 0 


PI; 

HO . 

RET PEAK 

TIME AREA 

AREA 
• - 

8 

L 

PEAK 

HT 


.85 1477 

04 1 

2 

220 

5 

1 70 78001 

2 . 105 


11151 

6 

1.80 187200 

5 184 

2 

11148 

< 

3 30 2984100 8 

2 . 637 

aC 

85858 

8 

5 60 6083 


* 

589 

1 4 

11 75 11088 

. 307 

I 

635 

31 

21 93 343230 

9 . 505 

-? 

104O7 

TOTAL A C E As 3811099 



THRESHOLDS 1 




MIH 

FI WIDTH= 15 




AREA REJECT= 1000 




SAMPLE : USF3?R 3-1 

M I SC . - C=0 1 0892 CHS/fIL 

T I ME : 15 29 

DATE : 12 11 '88 

OPERATOR : J G <_ 


RUM TIME- 3O.00 MINUTES 
DELAY TIME 0 . 00 
CHAU - 0 


PK 
MO . 

RET PEAK 

TIME AREA 

AREA 

• , 

8 

L 

PEAK 
HT . 

Cj 

1 . 70 78001 


.117 


11151 

6 

1.80 187200 

5 

.214 


11146 

7 

3 30 2984100 

83 

.110 


85858 

31 

21.93 343230 


. 559 


1 04 07 


TOTAL AREA= 3590531 
THPESHOLD= 1 
MIH PL WIDTH= 15 
AREA F:EJECT= 1260O 
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CHART 7 a 



100 180 260 340 420 500 580 660 740 820 900 

Temp (Deg C) 

Bsckmsn Industrial * ANALYTICAL LABORATORY SERVICES 









CHART 9A 


DATA FILE A: PHEN02B. HDR TAKEN 09-05-1986 11:46:23 

_ izri^iT REPORT 
AREA F’EKUtii'i i ^ 

************************************** Operator Initials: JGZ 

: sx:- D - n -e ; S .«™ ; « A . 

* Interface: 4 Lycie*. ^«= 

* Starting Peak Width: 10 Threshold: -Ol ****************************** 

* Instrument Type: BECKMAN HPLC Column Type: MICROBONDAFAK L 

* Instrument TVP*^ Descr j pti onl JHF /WATER, 2=1 BY WEIGHT 

* Operating Conditions: R.T., FLOWRATE-1.5 ML/M1N 

* Detector 0: 220NM/.5AU Detector 1. 

* Mi sc. Information: LENGTH=25 *********************************** 

.....*...*.......*e*«»»»*******»**»**«************ Retent J on Tl me: 10.00 

Starting Delay: 0.U0 


Ret 
Ti me 

Peak 

Area 

Area 

7. 

B 

L 

Peak 

Ht. 

Normal i z 
7. 

1 . 7B 

B9260 

53.0494 

2 

5 1 00 

100. 000 

1 . 93 

25796 

15.3310 

2 

4619 

28.899 

2-03 

53203 

31.6196 

2 

4B63 

59.604 


Hei ght 


17.5 
5. 6 
10. 9 


Total Area: 


Area Reject! 


1000 One sample per 1.000 sec. 
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*** Calibration Data *** 
Calibration Name: 

Misc Information: 


Fit Type: 3 

Log Mol Wt * A 
A- 2.533977 

Coefficient of 
Ret Time 


+ Bx + Cx~2 ♦ 
B= 2.115815 

Determination 

Mol ecular 


Dx"*3 

Cs - . 5646£ ; 24 
0.9902 
Weight 


D= 3. 606432E-02 
Log Mol Wt 


3.50 
4.33 
4.83 
5. 09 
6.00 
7. 17 

7.50 


35000 

15000 

3600 

2350 

570 

92 

72 


4.544 
4. 176 
3.556 
3.371 
2.756 
1.964 
1.857 
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* FILE A: GF’C35. HDR TAKEN 08 05 1986 


17:53:34 


-Hr -*r -Hr -* -**- -** * 


GPC REPORT 


*- ■,******* + •*'**’*'*** ~ " " * 
as - 5S-; 3S 

. ;r«r 9 %.: k *-«» 0 

««/»«««• THF c ° u, " ,n Tvpe 
Solvent DwcriP^^^TE-Z.OML/mN 

Operating Conditions. -■ Det ec 


, m „ „************************* 
Operator Initials: GBF * 

DATA FILE: A*BPC35.PTB 
Channel #: 0 Vial#: N.A. 



Detector 0: 254NM/.1AU 

Miec. In-format 1 om CfldBRATlOM/GP^ 

.* ►**************************’*** 

.tarting Delay: 0 I?° u 

' i hraHon -file; GPCPHEN 

£ e^r height Di stri Potion Average^ 

3.1? to 10.00 *. 

T al Area: 203112 

y~ 1 297 

V Mn- 6.5017 

1* Mn - 5426 

.. 1642 


IL_ / I » * 

Detector 1 : 


* 

* 

* 

* 

# 


*************** 
Ending Retention Time: 10.00 

22295 to ^ 

22295 to ■*- 



1.0E4 


CHART 14A 





F:J'»e onset r i ce REC A*- 3 1 


pr 3 nipn : 


No , 


Sa.fT:p 1 e No. : 1 


r^ J e: 

JASA FINGERPRINT 


VISCOSITY PROFILE USP 


3Qh FES IN N o A LOT 


jp : rat or : CP 

e and Time- : Friday, August 15, 19P6 


15; 26 : 35 


Operating Node : DYNAMIC 

5 v. ep Type : CURE 


Seomet ry 


DISK S FLATE 
RADIUS : 
GAP : 


25 . 00 
0 . 50 


Nc es : 

STRAIN =o0 /» 

FREQUENCY =10 RAD /SEC 


3-1 


OH - GfN AL t- 3 M o’. ? - ' 

OF POOR QUALSTY 



. “ 

— 

u . 

ET A* 


POISE 

1 

J . B27 ©-‘-007 


1 . S30&+003 

n — - 3 

1 . 640e+003 

4 

1 . 376e+003 

TT 

w i 

1 . 096e+003 

6 

3 . 59Se+002 

7 

6 . 593e+002 

8 

5. 063e+002 

9 

3. 9 02©+ 002 

10 

3 . 0 3 2 e + 0 0 2 

1 1 

2 . 362e+002 

12 

1 . B73e+002 

1 3 

1 . 439&+002 

14 

1 • 200e+002 

15 

9 . 599e+00 1 

16 

7. B90e+001 

17 

6 . 63 9 e+00 1 

1 8 

5. 590e+001 

19 

4 . 797e+00 1 

,-J >!_) 

4. 1 02e+001 

21 

3. 51 Oe+OO 1 

<*-1 

3 . 006© +00 1 

*■?”? 

2 , 6 OS e+00 1 

24 

2. 25 7 e+00 1 


1 . 92 9 e+00 1 

2 6 

1 . 656©+00i 

27 

1 - 472e+00 1 

23 

1 . 2 “Oe+OO 1 

■W 29 

1 . 155e+001 

30 

9.831 e+000 

3 1 

9. 337e+000 

— 

3 - 2 9 9 © + 0 0 0 

37 

8 . 0 4 7 e + 0 0 0 

34 

6. 98 le+OOO 

35 

A. 092 e+000 

36 

5 . 53 8 e+000 

37 

5 . 038 e+000 

38 

4. 58 le+OOO 

~ 79 

3. B51 e+000 

; 40 

3. 151 e+000 

4 1 

2 . 850 e+000 

42 

2 . 73 1 e+000 

43 

2. 562 e+000 

44 

2 - 4 A 7 — + 000 

45 

1 . 730 e+000 

46 

2- 104 e+000 

47 

2 . -‘-1 6 0 e + 0 0 0 

4S 

2 * *f* 6 © + Q ’ .* *■ 1 


49 2- 1 9Se+000 


5 r» 3 . 229“-*- 0 00 


ETA ' 
POISE 

1 . BZ6e+003 
1 . 829e+003 
1 . 640e+003 
1 . 376e+003 
1 . 096e+003 
9. 5?6e+002 
6 . 589e+002 
5. 05 St* +002 
3. S97&+002 

3 . 02 6 e +002 
2 . 354 e+ 002 
1 . B62e+002 
1 . 476e+002 
1 . lB 6 e +002 
9. 4S4e+001 
7. 793e+001 
A . 550 b + 00 1 
5-51 3©+0O 1 
4 . 733e+001 
4 , 04 6 e +00 1 
3. 463e+001 
2 - 9 A9e+00 1 
2 . 573e+00 . 1 . 

2 - 22Be+00 1 
1 m 904e+001 
1 . 636e+001 
1 . 454e+001 
1 . 262e+001 
1 . 1 35e+00 1 
9. 736e+000 
9 . 266e+000 
8. 2 16© +000 
7. 97 le+OOO 
6 . 935e+000 
6. 035e+000 
5. 54 9 e +000 
5. 020e+000 
4 . 579e+000 
3. B46e+000 
3. 171 e+000 
2. B40e+000 
2-71 6e+000 
2 B 4 *-*■ e **■ o o O 
2. 107 e+000 
1 • 57Se+OO0 
1.951 e+000 
2. 178e+00 0 
2 „ 3 4 4 e -t- 000 
1 . S76e+000 
2 - 634e+000 


E7A ;: 

FDISE 

4 . 904 e+00 1 

3- 896 e+001 
3. 551 e+00 1 
3 . 1 74 e+00 1 
2-51 4e+00 1 
2. 1 20 e+00 1 
2 . 233e+00 1 
2. 205e+001 
2. 009 e+00 1 
2. O 1 6 e+00 1 
2. 004 e+00 1 
2 • 0 0 7 © + O 0 1 
1 . 9 .1 3 e+00 1 
1 . 8 1 8 e+00 1 
1 . 4 79 e+00 1 
1 - 230 e+00 1 
1 . 0S2e+00 1 
9 . 240e+000 
7.81 4e+000 
6. 764e+000 

5 - 70 2 e+000 
4 . 734 e+000 
4 - 225©+ 000 
3. 622e+000 
3. 129e+000 
2 . 53.7 e+000 
2 . 2 70 e+000 
2- 161 e+000 
2- 176e+000 
1 . 6 3 Be +000 
1 . 504 e+000 
1 . 1 70e+000 
1 - 1 02 e+000 

8 . 0 l 9©— 00 1 
B. 276e-001 

6 - 6 1 7e— OO 1 
4 - 1 97e— 00 1 
1 . 556e-00 1 
1 . 960e— 001 
2. 447e-00i 
2. 39 Be— 00 1 
2. 352e-001 
7 , 029e— 001 
1 . 233&+000 
7. 560e— 00 1 
7. 875e— 00 1 
1 . 1 4 3 e+000 
1 . 262e+000 
1 . 1 4 A e+000 
1 . 796&+000 


TORQUE 
GRANS -CM 
2.31 6e+002 
2 . 321 © +002 
2 . OB Oe +002 
1 . 742e+002 
1 . 3S5&+002 
1 . 096 e +002 
£<.311 e +001 
6. 380 e+00 1 
4. 915e+001 
3. B 15e+00 1 
2 - 972e+001 
2 . 3 54 e +00 1 
3 . 871 e+001 
1 . 507 e+00 1 
1 ■ 206e+001 
9 . 9 07 e+000 
8 . 34 le+OOO 
7 . 02 6 e -*-000 
6 . 02 i e +000 
5. 15 le+OOO 
4 b 4 04 e +000 
3 . 77 4 e +000 
3 „ 272 e+000 
2 . 934 o+OOO 
2 . 424e+000 
2. 077e-*-000 

1 . B50e+000 
1 . 607 e +4‘ 00 
1 . 45 1 e+000 
1 . 240e+000 
1 . 179 e+000 
i . 043 e+000 
1 . OlOe+OOO 
8 v 77 1 e— 00 1 
7 . 64 8 e — 00 1 
7 . 020 e — 001 
6 . 330 e— 00 1 
5 . 751 e — 001 
4. 637e— 001 
3. 992e-001 
3. 550e-001 
3. 42Se— 00 1 
3.21 9e — 00 1 
3 . 095e — 00 1 

2 . 19Se-0'")i 

2- 644e— 00 1 
3 . 0B9e— 00 1 
3. 3$3e-001 
2. 759e— 001 
4 . 056e— 00 1 


TINE 

MIN. 

2 . 000©— 00 1 
1 . 000©+ 000 
2 • O O 0 e + C > 0 O 
3 • 00 O © + O O O 
4 . OOOe+OOO 
5 . OOOe+OOO 
6- OOOe+OOO 
7 . OOOe+OOO 
8 . OOOe+OOO 
9 . OOOe+OOO 
1 • 000 e+00 1 
1.1 00e+00 1 
1 . 200&+00 1 
1 . 300e+00 1 
1 . 400e+00 1 
1 . 5 00 e+001 
1 . 600e+001 
1 . 700e+00 1 

1 . BOOe+OO 1 
1 . 9 00 e+001 
2- 000 e+001 
2. 100 e+001 
2 . 200e+00 1 
2 . 300 e+00 1 
2 - 400&+00 1 
2 - 5 00 e+00 1 
2. 600e+00 1 
2. 700e+001 

2 . BOOe+OO 1 

2 - 9 f I 1 © + 0 0 1 
3. 000e-*“001 
3. 100e+001 
3 . 200&+00 1 
3 . 300e+00 1 
3 . 4 00 e+00 1 
3 . 500e+00 1 

3 . 6 O t"; e + 0 0 1 
3 . 700 e+00 1 

3. BOOe+OO 1 
3 . 900c -i-OO 1 

4 . COO) e +00 1 
4. I00e+001 
4 . 2 00 e+00 1 
4 . 3 <50 e+00 1 
4 . 4 00 e+001 
4 • 5 00 e+00 1 
4. 600e+00t 

"4. 7 00 e+00 i 
4 . BOOe+OO 1 
4 . 900e+00 1 


TEMP 
DEG. C 
3 • 200©+ GO 1 
3 . 2 00 e+00 1 
3 - 300e+OO 1 
3 „ 400e+00 1 

3 - 600©+ 00 1 
3 - BOOe+OO 1 
3 . 900e+00 1 
4. 1 00e+00 1 
4. 300e+0O l 
4 . 500 e+00 1 

4 - 7 00 e+00 1 
4 • 900e+00 1 
5 - 000 e +00 1 
5 . 2 uoe+'J 1 
5. 4 00 e+00 1 
5 . 600e+00 1 
5. BOOe+OO 1 
A . O 0 o © + u O l 
6 . 2 00 e+00 1 
6 . 400e+00i 
6 . 600e+0> 1 
6 . 700e+00 1 
6 . 900&+00 1 
7. 1 OOe-'-OO 1 
7.7 OOe +00 1 
7 - 500©+ 00 1 

7 - 700e+001 
7 . 900e+00 1 
S. lOOe+OOl 
9 . 200e+00 1 
8 . 400e+00 1 
8 . 6003-^001 

8 - S<X> e+001 
9 . 000e+00 1 
9 . 200e+00 1 
9 . 400e+00 1 
q . 600e+00 1 
9. 800e+001 
1 - 000 e- 1 - 002 
1 - 020e+002 
i b r; 40 e +“' >02 
1 . O 60s +002 
1 - 070e+002 
1 . 090e+002 
1.11 O e+00 2 
1 . 1 30e+002 
1 . 150e+002 
1 . 1 70e+002 
1 . 1 SO e+00 2 
1 . 20 O e+00 2 


i 
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Nu 


FINGERPRINT VltoLO'cl t y 


PRDFluE USP 390 REE IN NASA LOT 3-1 



f «7 


ETA* 

FOISE 

3 . 422e+000 
3.324^+000 
4. IBOe+OOO 

4 . B42e+000 
6 - 7 £ 0 e +000 
B. 1 OB e +000 
1 . 276e-+001 


ETA' 
pn t QP 

2.934e+000 

B p 0 3 Er* + O O 

3 . 65 4 e +000 

4.44 6 ti '+000 

7 . 52Pe+000 
1 . 180e+001 


E"*” 

POT EE 
1 . 761 c +000 
! .ci 9 c -000 
2. 032e+000 
1 . 91 Be+OOO 
2. 453e+000 
3 . 0 J Oi-n* 000 
4. B53e+000 


TORQUE 
e=:4 ME -CM 
A . 297e— 001 
4. 175c— 001 
5. 247e— 001 
6 . OS i e — 00 1 
S. 4 97e— 001 
1 . 01 Be+OOO 

1 . fe03e+000 


T T HE 
MIN. 

5 . 000e+00 1 
5 . 100 e +001 
5 . 200e+00 1 
5. 300*? +00 3 
5 . 400e+001 
5. 500e+001 
5. 600e+001 


TEN- 
TER.. c 

1 . 220 c + 002 
1 . 240&+002 

1 . 260c +002 
1 . EEOc+002 
i . 300e+002 
1 .320&+002 
1 . 340* +002 
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TEST 




PAGE 
• . . . 1 

la. 

Breaking Strength, WARP. * • - - < 

X 1_ PT! 1 

»....- 


. . . . 1 

lb. 

Breaking Strength, FILL 



. . . . 1 

2a. 




. . . . 1 

2b. 

Hydrogen Assay 
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K) 

0 
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3. 
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pH 



1 

6. 




.... 2 

7a. 
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7b. 

Moisture Content 



.... 2 

7c. 

, , a i.i a nn 



.... 2 

6a. 
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2 

9a. 

Thread Count, WARP. 



• . . . . 2 

9b. 

Thread Count, FILL • - 



2 

10a. 




2 

10b. 


Ml 


3 

10c. 

Weight Change on Acetone Wai 
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3A 
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TGA 
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USFbfymeric 


FABRIC TESTING 
NASB-36298 

U. S. POLYMERIC 0. E. 711©8 
WCA Fabric for NASA Lo t# 3 < KAISER ).. 


ia. Breaking Strength, lbs/in, WARP 
ASTH D1682 


lb. Breaking Strength, lbs/in, 
ASTH D1682 


2a. Carbon Assay, 
HDQAI 556© 


FILL 


PICK 

#3-lE 

35 

CENTER 

52 

PLAIN 

53 

AVG. 

46. 7 

PICK 

17 

CENTER 

25 

PLAIN 

31 

AVG. 

24. 3 

PICK 

99. 5 

CENTER 

99. 9 

PLAIN 

99. 6 

AVG. 

99. 67 


2b. Hydrogen Assay, X 
HDQAI 556© 


2c. Nitrogen Assay, X 
HDQAI 556© 


3. Visual Inspection 

QCi-102 

4. Specific Gravity, Units 

PTM-84 


PICK 

a 02 

CENTER 

<• 01 

PLAIN 

<. 01 

AVG. 

EST .007 


PICK 

.©3 

CENTER 

.03 

PLAIN 

.05 

AVG. 

EST .037 


See Chart 3A 


1.6432 
1 . 6408 
1.6187 

AVG. 1.634 


5. pH, Units 
CTM-24B 


AVG. 


6. 4 


>. 4 


6. 4 


6. TGA, • C at 50X Weight Loss 
CTM-51 (AIR) 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 649-1101 


SET UP »1 
#3-lE 949 

See Chart 6A 

TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 



Page 2 of 3 


7a. 


WCA Fabric for NASA 

Atomic Absorption, ppm 
CTM-53B 


I.r>t# 3 (KAISER) 


Na 

#3-lE 

9 

K 

0 

Ca 

8 

Mg 

3 

Li 

0 

AVG. 

18 


7b. Moisture Content, X 
CTM-53B 

7c. Ash Content, X 
CTM-53B 

8a. Filament diameter, microns, 
S. E.M. procedure 
C diameters are an average 
10 measurements) 


. 030 


.015 


W ARP # 3 ~ 1 E 

AVERAGE 10. 19 
Minimum 9. 05 
Maximum 12. 05 
Std. Dev 0.97 


9a. Thread Count, per inch, WARP 
PTM-5A 


*3-lE 

29 

29 

29 

29 

29 

AVG. 29. 0 


9b. Thread Count, per inch, FILL 
PTM-5A 


22 

22 

22 

22 

22 

AVG. 22. 0 


10a. 


10b. 


Areal weight as received, 
PTM-3A 


Volatiles as received, X 
PTM-3A 


gm/4x4 


LEFT 

2. 495 

CENTER 

2. 480 

RIGHT 

2. 506 

AVG. 

2. 494 


LEFT 

. 40 

CENTER 

. 36 

RIGHT 

. 40 

AVG. 

. 39 


Page 3 of 3 


WCA Fabric for NASA Lot# 3 (KAISER) 


10c. Weight Change on Acetone Wash, 
PTM-3A 


X 

LEFT 

CENTER 

RIGHT 

AVG. 


♦ 3-1E 
. 04 
08 
. 08 
. 01 


U. S. Polymeric 


_ (i ti’ ( 0 ^ — « ' 

Hamid M. Quraishi, Manager 
Quality Assurance Department 
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0 
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17 
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19 
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4* 
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#6 Gfuc*. 


Mr* 
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tiZi Hr- 
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Hr 
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usp no. CHART 3A 

LATE &//?-/& 


FABRIC QJZAf’&fTt' 


MFC. tJVlQl) CAU&fpi' 


ROLL NO. _ BOH !7C 5u <t^ 

m 

YARDS ffO 

FOUNDS fO 0 


4f U/ 

' )dV-h 

/A? 4^—/?^ V_ 


/*6 




XC9* 




8 

k 

L£* 


ORDER NO. 

SPECIFICATION 




< 

til 


w 

C- 

© 

ce 

X£ 

5 

Ul 


H/+ 


Q.C. FILE # VhTjb 3~( 
SYMBOLS 


\AAA/ 

9 9 

AA 

5 

T 

w 

V 

V 

_!*L 


• TEAR 

- SPOTS OR STAINS 

• FOLDS 

• EDGE CURL 

- TIGHT WEAVE OR SELVAGE 

- WEAVE DISTO R TION 

- VISIBLE PUCKERS 

- ONE PUCKER CREASING 

- TWO OR MORE CREAS1NCS 


REMARKS d 
tfrt- 4/ 


&6-« +•** 

y* 

4 


Hi £ 

t# V *7 fits 

W* >>V*7 

ss? 

*f*<(97UC* 


*7/i> 


GRADE 


f<79 4/ 
9S7 0 

rsrj r 


V0^> 


jtsr k 
</?> * 
4r?rit 
97031 

tv w 

& f 

OH <*) 


sm. 


25 




tffV 
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13c. Tensile Elongation 2 

14a. Flexural Strength 3 

14b. Flexural Modulus !!!!*.!*.*.! 3 

15a. Compressive Strength. »••••»•••*♦•* 3 

15b. Compressive Modulus 3 

16. Double Shear Strength 3 

17 . Barcol Hardness. 3 

18. Residual Volatiles 3 

19. Resin Content, Pyrolysis 3 

20. Acetone Extraction 3 

21a. CTE, xith ply [j 4 

21b. CTE, crossply 

CHARTS 

8 A 

TGA 9A 

DSC 10A 

Infrared (IRZB) Baseline. 21A 

CTE 
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PREPREG TESTING 
NAS8-36296 

U. S. POLYMERIC 0. E. 71108 
FM 5BS4J NASA LOT* 3 U. S. P. LOT* CQ2138 (KAISER) 



la. Resin Content, Soxhlet, X 
CTM-6D 


ROLL»l-S 
33. 3 
33. 9 
32. 7 

AVG. 33. 3 


lb. Filler Content, Soxhlet, X 
CTM-6D 


lc. Cloth Content, Soxhlet, X 
CTM-6D 


2. Volatile Content, X 
PTM-17B 


3. Flov, 1000 psi, X 
PTM-19G 


4. Resin Content, Dry basis, X 
PTM-16F, Type II 


S. Tack, lbs 
PTM-80 

S. Gel Time, seconds 
PTM-20E 

7a. Atomic Absorption, ppm 
CTM-53B 


7b. Moisture Content, X 
CTM-53B 




13. 6 
13. 6 
13. 4 

AVG. 

13. 6 


53. 1 

52. 3 

53. 9 

AVG. 

53. 1 


2. 2 


2. 0 


1. a 

AVG. 

2. 0 


11 . a 
16. 0 
17. 0 

AVG. 

14. 9 


33. 8 

34. 7 
34. 2 

AVG. 

34. 2 


15 


54 

Na 

5 

K 

O 

Ce 

0 

HO 

6 

Li 

0 

TOTAL 

11 


1. 76 


i 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD. SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 



Page 2 of 4 


FM 5064 J HASA LOT# 3 U. 

7c. Ash Content, X 
CTM-53B 

8. TGA, X Weight Lobs at 500* C 

CTM-51 (Kitrogen) 

9. DSC, • C 

CTM-50A 


10. Infrared (IRZB) Baseline 
CTM-21C 


11. Environmental History 


12. Specific Gravity, Cured, Units 
ASTM D792 


13a. Tensile Strength, ksi, WARP 
FTMS 406-1011 


13b. Tensile Modulus, msi, WARP 
FTMS 406-1011 


13c. Tensile Elongation, X, WARP 
FTMS 406-1011 


14a. Flexural Strength, ksi, WARP 
FTMS 406-1031 


. P. LOT* C02138 (KAISER) 

ROLL* 1 -S 
. 22 

9. 2 

See Chart 8A 

First Temp IB® 

See Chart 9A 

. 82 

See Chart 10A 

Date manufactured: 2 May 1986 

Packaged in: MIL-B-131 Class I 

bag supported in 
cardboard carton 
Date shipped: 16 June 1986 

in 40* F truck 

1. 435 
1. 436 
1. 435 

AVG. 1.435 

19. 20 
19. 76 
19. 05 
17. 08 
19. 50 

AVG. IB. 92 

1.77 
1. 85 
1. 96 

1. 93 

2. 03 

AVG. 1-91 

. 84 
1. 40 
1. 28 
1. 13 

AVG. 1.16 

27. 34 

27. 45 
24. 89 

28. 50 
27. 55 

AVG. 27. 15 
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FM 5064 J NASA LOT* 3 U. S. P. LOT» C02138 (KAISER) 


14b. Flexural Modulus, msi, WARP 
FTMS 406-1031 


ROLLtl-S 
1. 49 
1. 60 
1. 55 
1. 78 
1. 55 

AVG. 1.59 


15a. Compressive Strength, ksi, WARP 
FTMS 406-1021 


19. 80 

19. 13 
15. 90 

20. 25 
19. 47 

AVG. 18. 91 


15b. Compressive Modulus, msi, WARP 
FTMS 406-1021 


2 . 20 
2. 29 
2 . 21 

1. 93 

2. 14 

AVG. 2. 15 


16. Double Shear Strength, ksi 
FTMS 406-1041A 


17. Barool Hardness, Units 

ASTM D-2583 

(Average of 10 determinations) 

18. Residual Volatiles, X 

PTM-98 


19. Resin Content, Pyrolysis, X 
CTM-14B 


20. Acetone Extraction, X 
CTM-18A 


21a. 


CTE, in/in 
PTM-61B 


2. 79 
2. 81 
2. 75 
2. 76 
2. 56 


AVG. 

2. 73 


61. 9 



a 63 
. 90 
1 . 08 

AVG. 

. 93 


30. 06 

31. 20 
30. 14 

AVG. 

30. 47 


3. 22 

3. 40 

4. 04 

AVG. 

3. 56 


4. 04 
2. 06 

AVG. 

3. 05 


F with PLY 
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21b. 


FH 50S4J NASA LOT# 3 U. S. P. LO T# 002138 (KAISER ) 


CTE, in/in “ F Cross PLY 
PTH-61B 


AVG. 


8. 29 
13. 37 
10. 83 


See Chart 21A 


U.S. Polymeric 



Hamid M. Quraiehl, Manager 
Quality Assurance Department 
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TABLE OF CONTENTS 


FILLER TESTING 
NAS8-36298 

U.S. Polymeric O. E. 71108 
Filler Lot, for NASA Lot# 4 

TEST PAGE 

1. Carbon Content. 1 

2. Ash Content 1 

3. Atomic Absorption 1 

3a. Moisture Content 1 

3b. Ash Content - -1 

4. pH 1 

5. Particle Size, S. E.M. procedure 1 

6a. TGA, *C at 50X Loss 1 

6b. TGA 2 

7. Particle Size Distribution. 2 

7a. Particle Size, Horiba 2 

CHARTS 

TGA 6A ' 6C 

Particle Size Distribution. - 7A - 7C 



U3p 

USRJymaric ® 

FILLER TESTING 
NASS -36298 

U. S. POLYMERIC O. E. 71108 
Filler Lot for NASA Lot# 4 


1. Carbon Content, X 
QAI-5560 


2. Ash Content, X 
PTM-71B 


3. Atomic Absorption, ppm 
CTM-53B 

(Values are average of 
2 determinations) 


3a. Moisture Content, X 
CTM-53B 


3b. Ash Content, X 
CTM-53B 


4. pH, Units 

ASTM D1512 


5. Particle Size, microns 
S. E. M. procedure 
(Average values are 
of 10 determinations) 


8a. TGA, *C at 50X Loss 
CTM-51 


SAMPLE 



#4-1 

*Az2 

#4-3 


99. 75 

99. 57 

99. 17 

NASA LOT# 4 

AVERAGE 

99. 50 


.005 

.000 

. 010 


.021 

.015 

. 005 

AVG. 

.013 

. 008 

. 008 

NASA LOT# 4 

AVERAGE 

. 010 


#4-1 

#4-2 

#4-3 

Na 

2.0 

2.0 

1.0 

K 

1.5 

2.0 

1. 0 

Ca 

1.5 

0. 5 

1. 5 

Mg 

1.0 

1.0 

0. 0 

Li 

0. 0 

0.0 


TOTAL 

6.0 

5. 5 

3. 5 


0.018 

0. 005 

0. 010 


0. 030 

0. 015 

0. 015 

AVG. 

0. 024 

0. 010 

0. 013 

NASA LOT# 4 

AVERAGE 

0. 016 


0. 005 

0. 005 

0. 000 


0. 000 

0. 005 

0. 000 

AVG. 

0.003 

0. 005 

0. 000 

NASA LOT# 4 

AVERAGE 

0. 003 


4.70 

4. 80 

4. 80 


4- 99 

4. 85 

4. 65 

AVG. 

4.75 

4.82 

4. 72 

NASA LOT# 4 

AVERAGE 

4. 76 


AVG. 
Maximum 
Minimum 
Std. Dev 


.42 
. 56 
. 20 
.08 


. 38 
.73 
.20 
. 05 


.43 
. 70 
. 23 
.08 


NASA LOT# 4 AVERAGE SIZE .41 

701 688 697 

NASA LOT# 4 AVERAGE 695 


of 2 


L0T#4 
AVPi— 
1. 7 
1. 5 
1.2 
0. 7 
0 . 0 
5. 0 


HITOO MATERIALS DIVISION 

700 E. DYER ROAD. SANTA ANA. CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 
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6b. 

7. 

7a. 


Filler Lot for NASA Lot* 4 


TGA 

See Charts 6A-6C 


CTH-51 



Particle Size Distribution 

See Charts 7A-7C 


CTM-72 



Particle Size, sicrons 
CTM-72 

#4-1 iAzZ 

.94 .79 

.94 ±32 

AVG. .94 .6© 

NASA LOT# 4 AVERAGE 

#4-3 

.98 

.91 

.94 

.89 


U. S. Polymeric 


J— ^ iL CL—*- 

Hamid M. Quraishi, Manager 
Quality Assurance Department 
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U3p 


USFbiymeric 


RESIN TESTING 
NAS8- 36298 


U. S. Polymeric 0. E. 71108 
USP-39A Resin Lot for NASA Lot# 4 


1. Resin Solids, X 
PTM-7C 


2. Specific Gravity 0 25* C 

PTM-29C 

3. Viscosity, Brookfield, cps. 0 

PTM-14C 

4 . Gel Time, mint sec 

PTM-47B 

5. Atomic Absorption, ppm 
CTM-53B 

(Values are averages of 
two determinations) 


6. Volatiles, Gas Chromatography 

CTH-55 

7. TGA, X Weight Loss at 500* C 

CTM-51 (AIR) 


#4-1 *4-2 

83.0 82.8 

83. 6 63. 2 

82. 4 63. 5 

AVG. 83. 0 63. 2 

Lot# 4 AVERAGE 63. 1 

1.167 1.169 

Lot# 4 AVERAGE 1.168 

22. 8- C 13,750 13,500 

Lot# 4 AVERAGE 13,625 

4:15 4 : 05 

Lot# 4 AVERAGE 4:10 

#4-1 #4 r 2. 

Na 91.0 100.0 

K 3.0 3*0 

Ci 12.5 14.5 

Mg 4.0 3. 5 

Li 0. 0 0. 0 

AVG. 110.5 121.0 

See Charts 6A-6B 


42. 8 42. 5 

Lot# 4 AVERAGE 42.7 

See Chart 7A-7B 


LOT 4 AVG 
95. 5 
3. O 
13. 5 
3. 8 
0 . 0 
115. 8 


8. DSC, temperature *C 
CTH-50A 


9. HPLC 

CTM-49A 


10. GPC, Average molecular vt 
CTM-49A 


186 168 
Lot# 4 AVERAGE 167 

See Chart 8A-8B 

See Chart 9A-9B 


1679 1577 

Lot# 4 AVERAGE 1628 

See Chart 10A-10B 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 649-1101 


• TWX (910) 595-1130 • FAX # (714) 549-2858-5-2407 
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USP-39A Resin Lot for NASA Lot» 4 


11. pH, units 
CTH-1B 


12. Phenol Content, % 
CTM-55 Appendix 1 


13. Chang's Index, ml. 

CTM-5B 

14. RDS, Minimum Viscosity, cps. 

CTM-57A 


15. NMR 

Vendor procedure 




#4-1 

#4-2 




B. 18 

8. 20 


Lot# 

4 

AVERAGE 

a. 19 




12. 83 

12. 93 




12. 55 

12. 84 


AVG. 


12. 69 

12. 88 


Lot# 

4 

AVERAGE 

12. 79 




24. 9 

24. 6 


Lot# 

4 

AVERAGE 

24. 8 




Min. Vise. 

»c 

#4-1 


148 


106 

#4-2 


143 


106 

AVG. 


145 


106 


See Charts 14A-14B 
See Charts 15A-15B 


U. S. Polymeric 


ni- 0 . — * 

Hamid M. Quraishi, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 


ORIGINAL P.'-G 5 -- 
OF POOR QOaUT i 


%3S i < 


Operator. 

Column 

Length . 

Oia 

Liquid Phase ftT~U?tU? 
It. % I 
Support . 

Mesn 


£r^APHP^ 


Carrier Gas 
Rotameter 
Inlet Pr 
Rate 


i 


&OU&J2. 


Hi- 


3s£?.S 


psig 

in 


j-3 | 

yxjSl 


CHART SPEED . - - ■ 
SAMPLE 

Size _ CUZJ^uJL- 


Date . 

Detector . 

Vo I tage — 

Sensit. . — 

Floe Rates. «l/min___ 
Hydrogen ^£2. Sir 

Scavenge - 

Split. 

Temperature, °C — — 

p»t I n j jot? 

Column Initial — jr£2 — 

Final 

Rate XT-CrZ^ 


Solvent ZD 
Concn 




GAS CHROMATOGRAPHY STANDARD SOLVENT 
TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (HINSJ 


MEOH 

ETHANOL 

ME CL 2 

ACETONE 

1PA 

THF 

ACETONITRILE 

CRESOL 

MEK 

FURFURAL 

TOLUENE 

CHLOROBENZENE 

PHENOL 


.6 

1.18 

1.28 

1.A5 

1.83 

3.08 
3.2 
A. 03 
A. 08 

15.03 

17.98 

19.6 

22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 


CHART 6A 


REHL time chromatogram ttt 



FINAL FULL SCALE MV =1000.00 


SAMPLE : U S F' 3 9 A 4-1 _ 

MI SC . 0 = 0 .11631 GMS'ML 

TIME 12 34 
DATE ; 12" 16.- 86 

OPERATOR JGZ 


PUN TIME : 30 00 MINUTES 

DELAY TIME 0.00 
CHAN = 0 


PK 

RET 

PEAK 

AREA 

E- 

PEAK 

HO 

TIME 

AREA 

■'» 

L 

HT . 

1 


. 67 

1 1 62 

. 029 

1 

191 


4 

x 

f, H 

7**25 

1 . 922 

O 

1 1 34* 

4 

1 

. 80 

191 960 

4.815 

£, 

11360 

5 


2 0 

31 18800 

73 236 

2 

97574 

6 

“7 

Qy 

136680 

3.429 


10372 


C , 

03 

3686 

. 077 

4 

153 

o 

5 

. 56 

3265 

. 082 

2 

326 

1 S 

1 1 

63 

13890 

. 348 

2 

675 

32 

21 

-? o 

1 w 

5461 1 

1 370 

2 

10649 

3 3 

21 

. 90 

178710 

4 . 483 

2 

14799 

34 


10 

207590 

5 . 207 

2 

10581 


TOTAL AREA= 39863 79 
THRESHOLD* 1 
MIN .PK. WIDTH* 15 
AREA REJECT= 1O0O 


VERTICAL SCALE FACTOR IX 



SAMPLE = USP39A 4-1 _ 

MI SC. C = 0 11631 G MS' M L 

TIME = 12 34 

DATE 12 '16 '86 
OPERATOR : JGZ 

RUN TIME' 30.00 MINUTES 
DELAY TIME : 0 00 
CHAN : 0 

PK RET PEAK AREA B PEAK 

NO. TIME AREA L HT . 


3 1.60 76625 1.933 2 11349 

4 1 80 191960 4.841 2 11360 

5 3.20 3118800 78 659 2 97574 

6 3.98 136680 3.447 3 10372 

32 21 73 54611 1.377 2 10649 

33 21.90 178710 4.507 2 14799 

34 22 10 207590 5 236 2 16581 

TOTAL AREA= 3964976 
THRESHOLD 3 1 
MIN PK . WIDTH= 15 
AREA REJECT= 15600 

•. ' M . ‘ - ' " ! 



CHART 6B 


ORIGINAL FAG:: 

OF POOR QUAs-il Y 


'li t REAL TIME CHROMATOGRAM c** 



F I NAL FULL SCALE MU . = 1 000 0© 


SAMPLE USP39A 4-£ 

MI SC. C = © 1©199 QMS- ML 

TIME- 14 ■ ©4 
DATE : 12- 1 6-' 86 

OPERATOR = JG2 

PIJM TIME' 30.00 MINUTES 
DELAY TIME 0.00 
CHAN : 0 

PK RET PEAK AREA B PEAK 
NO TIME AREA \ L HT . 


4 1 65 139370 7.563 2 10853 

5 2.90 134340U 72.896 3 81323 

€■ 3.88 16833 .913 4 843 

7 498 2075 1134 12^ 

6 5 48 2769 158 3 235 

14 11 65 9910 .533 1 512 

T© 21 85 121440 6.590 2 10620 

31 22 03 207110 11.238 2 10643 

TOTAL AREA» 1842907 
THRESHOLDS 1 
MIN FK .WIDTH= 15 
AREA REJECT= 1000 


VERTICAL SCALE FACTOR IX 



SAMPLE • US p, 39A 4-2 

MI SC. 0=0.10199 GMS-ML 

time 14 04 
DATE : 1 2'1 6' 8 6 

OPERATOR 1 J G 4. 

RUM TIME' 30 00 MINUTES 
DELAY TIME 0.00 
CHAM : 0 

PK PET PEAK AREA B PEAK 

NO. TIME AREA L HT . 


4 1.65 139370 7 . 694 2 10853 

5 2 90 1343400 74.167 3 81323 

30 21.85 121440 6.705 2 106L'0 

31 22.03 207110 11.434 2 1064* 

TOTAL APERs 1811320 
THRESHOLDS i 
MIN PK WIDTH= 15 
AREA REJECT= 17000 
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100 180 260 340 420 500 580 660 740 820 900 
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150 


200 
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300 


TEMPERATURE. °C CCHR 
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CHART 9A 


are^ 


REPORT 



Operator Initials; J6Z 
DA ?A FILE: A;PHENQ29.FTS A 

Channel #: 0 Vial#. N.A. 




: £&• ov-o5-i9Bt «.<*:. « --: d .; PHE 2 r lc 

— T 

« Operating Conditions. 220NM/ . 5AU Detector li 

Starting Delay; 0.00 


Pk 

No. 

2 

3 


Ret. 

Time 

1.80 

2.07 


Peak 

Area 


Area B 
7. L 


Peak 

Ht. 


89195 51.2031 2 

85003 48.7969 2 


4841 

4793 


Total Area; 


174198 


Area Reject; 


Normalized Area/ 

y m Height 

100.000 18.4 

95.301 17.7 

1000 One sample per 


1.000 sec . 


DATA FILE-PHEN029 FROM 0.00 HIN. TO 10.00 MIN. LOW SCALE- 5. 416 Mv. HIGH SCALE- 10.388 Mv 
USP-38A. 4-1. C-6.67 MG/ML. 9/5/86. JG2 




CHART 9B 




ARI 


report 


*-»*-■«*■>«****' 




Operator Initials: JGZ 

DATA FILE: A: PHEN021 . F‘TS * 

Channel #: 0 Vial#: N.A. * 

************ ***** * 
- - ■ ~ * 


- w ****•*’**■'*■■"’■"' ’"^^** " 

Sample Name: USP39A,4-2,C=4. 96 p HEN OLlC 

* Date: 09-01-1986 15:58:0o £ et *°J; PH |i 

* Interface: 4 K 1r >. qi 

* Instrument Type: BECKMA THF/WATER, 2:1 BY WEIGHT 

Solvent Description: t HF/wh ' fc "’ ^ mt n * 

n t Pi nuiRATE = l«J ML. /MIN m, 

Operating Condi t 1 ons: * * ’ ^ Detector 1: 

* Detector 0: 22UNM/.jAU w * 

* Misc. In-formation: LENGTH- ^ <( . <( . #<( . <( . # ** # *********************************** 

********************************** Ending Retention Time: 10.00 

starting Delay: 0.00 


k 

to- 

Ret 
T i me 

Peak 

Area 

Area B 
7. L 

Peak 

Ht. 

Normal i ze 
% 

2 

3 

4 

1.80 

1.95 

2.05 

81017 

22173 

59686 

49.7413 2 
13.6137 2 
36.6450 2 

4923 

4605 

5071 

100.000 

27.369 

73.671 

"otal 

Area: 

162876 

Area Reject: 

1000 One 


Area/ 
Hei ght 


16.5 

4.8 

11.8 


One sample per 1.000 sec. 


DATA FILE-PHEN02I FROM 0. OD MIN. TO 10.00 MIN. LOW SCALE- 5. 44S Mv. HIGH SCALE- 10.836 Mv 
USP-39A. 4-2, C-4. 0B MG/ML, 0/2/06, JGZ 



GPC CALIBRATION PLOT 


ORIGINAL PAGE IS 
OF POOR QUA Li if i 


*** Calibration Data *** 
Calibration Name: 

HHisc Informations 


Fit Type: 3 

Log Mol Wt * A 
A= 2.533977 
Coefficient of 

Ret Time 


+ Bx + Cx~2 ♦ Dx A 3 

B= 2.115815 C- -.5646824 
Determination: 0.9902 

Molecular Weight 


D= 3. 606432E-02 
Log Mol Wt 


3.50 
4.33 
4.83 

5. 09 

6 . 00 

7. 17 

7.50 


35000 

15000 

3600 

2350 

570 

92 

72 


4.544 
4. 176 
3.556 
3.371 
2.756 
1.964 
1.857 





ORIGINAL KvLL *3 

OF POOR QUALITY 


CHART 10A 


'A FILE A: GPC36. HDR TAKEN 08-05-1986 17:56:32 

-M- -x- * -**- -M- * -x- * GF’C F< E F‘ O R T 


36 

Threshol d : 


* 

* Sample Name: USF39A 4-1=2-68 

* Date: 0B-05-1986 16:34:28 Method: 

* Interface: 5 Cycle#: 

* Starting Peak Width: 60 

**************************** 

* Instrument Type: HPLC/BECRMAN 

* Solvent Description: THF 

* Operating Conditions: T=35C FL0WRATE=2. OML/MIN 

* Detector 0: 254NM/.1AU Detector 

* Misc. Iri-f ormati on: CALIBRATIGN/GPC 

*********** ******* ****** 


Operator Initials: GBF 

DATA FILE: A:GPC36.PTS * 

Channel#: 0 Vial#: N.A. * 

* 

*********** 

Column Type: ULTRASTVRAGEL 500A * 

* 

* 

18 * 

* 


S+arting Delay: 

C libration -file; 
Molecular Weight 
Baseline TIMES: 

F ocess -TIMES: 

T tal Area: 

Mw= 

M = 

M /Mn = 

Mz = 


0 . 00 
GPCPHEN 
Di str i but i on 
3.B5 to 
3-85 to 
229203 
1679 
422 
3.9799 
4462 
1459 



Endi ng 


Averages 


1 0 . 00 
1 0 . 00 


MW: 

MW: 


22295 

22295 


to 

to 





ORIGINAL PAGE IS 
OF. POOR QUALITY 


CHART 10B 


A FILE A: 6PC37 . HDR TAKEN 08-05-1986 17:59:34 

_ c _. r — RFPDRT 
GF C Kv 1 I— l— » r\ 


n ******************** 

* Sample Name: USP39A 4-2=2.68 

* Date: 08-05-1986 16:46:38 Methods 

* nter-f ace: 5 ^ de ‘ ; 

x- starting Peak Width: 60 Threshol . 



Operator Initials: GBF 

DATA FILE: A:GPC37.PTS 
Channel#: 0 Vial#: N. 


A. 


*************'"-- ,,r,r ’ r ’ rw - _ . . „ 

Column Type: ULTRASTYRABEL uOO 


Detector Is 


* Instrument Type: HPLC/ BECKMAN 

* Solvent Description: THh 

* Operating Conditions: T=35C FLOWRATE--. OML/MI 

* P Detector 0: 254NM/.1AU Detec 

* Mi sc. In-formation: CAL I BRAT I ON/ BPC 

tf***************************************"^ ding Retention Time: 10.00 

Starting Delay: 0.00 

C« ibration file: 6PCPHEN 

secular Weight Distribution Averages 


* 

* 

* 

* 

■* 

* 

* 

* 

* 

* 


*************** 


Baseline TIMES: 
P, icess .JIMES: 
Ti :al Area: 

Mw= 

Mr~ 

Mt 'Mn= 

Mz = 


6 . 85 to 
3.B5 to 
192576 
1577 
217 
7.2524 
4789 
1326 


10 . 00 

10 . 00 


MW: 

MW: 


22295 to 
22295 to 


2 





CHART m 




ftheometrics RECA^ II 


>: eriment No. 5 5 Sample No- 

'i tier 

A FINGERPRINT VISCOSITY PROFILE USP 


1 


39 A 


RESIN NASA LOTA-1 


operator : cp 

)a b and Time : Monday, A ague w IB, 

Ip^rating Mode : DYNAMIC 

Sweep Type : CURE 

Se metry : DISK K PLATE 

RADIUS : 

G A • 


20 . 00 
0 . 50 


1 986 


1 Os 37 : 03 


Jc-tee : 

AIN -50/1 

->^QUENCY -10 RAD /SEC 


ORIGINAL PAGE IS 
OF POOR QUALITY 



ORIQff-AL PAGE IS 

OF POOR QUALITY 


A FINGERPRINT VISCOSITY PROFILE USP 39A RESIN NASA L0T4-1 


D. 

ETA* 

ETA ' 

ETA'* 

TORQUE 

TIME 

TEMP 


POISE 

POISE 

POISE 

GRAMS-CM 

MIN. 

DEG. C 

1 

7. 356e+002 

7. 347-+002 

3. 604e+00 1 

9. 28 le+001 

2 . 000 e— 00 1 

2 . 9 OO e +00 1 

2 

6. 972e+002 

6. 962 e+ 002 

3. 653e+001 

3. 300e+001 

1 . OOOe+OOO 

3 . 000e+00 1 

V N 

5. 909&+002 

5. 901 e+002 

3. 035e+001 

7. 450^+001 

2. OOOe+OOO 

3 • 2 0 0 e + 0 0 1 

4 

4. 739&+002 

4. 732e+002 

2 . 555e+00 1 

5. 973e+00 1 

3 . 0 0 0 e + 0 0 0 

3 . 400 e +00 1 

5 

3. 764e+002 

3. 753e+002 

2 . 849e+00 1 

4.741 e+oo 1 

4 . OOOe+OOO 

3. oooe+uo 1 

6 

2. 94 6 e+002 

2 • 93 1 e+002 

2. 905e+00i 

3. 704e+001 

5. OOOe+OOO 

3. S OOe+OO 1 

7 

2. 327e+002 

2.31 4 e+002 

2 . 503e+00 1 

2. 927e+001 

6. OOOe+OOO 

4 . 00 Oe+OO 1 

3 

1 . 376e+002 

1 . 359e+002 

2. 533&+001 

2 . 357 e +00 1 

7. OOOe+OOO 

4. lOOe+OOl 

9 

1 . 507e+002 

1 . 487e+002 

2 . 445&+001 

1 . 893e+00 1 

8 . OOOe+OOO 

4 . 3 00 e+001 

10 

1 . 2 1 5e+002 

1 . 1 93e+002 

2 . 343e+00 1 

1 . 527 e +00 1 

9 . OOOe+OOO 

4 . 500e+00 1 

1 1 

1 . 010e+002 

9 „ 83 4 e +00 1 

2 . 309e+00 1 

1 . 268e+001 

1 • 000e+00 1 

4.7 00e+00 1 

12 

3. 4 Ode +001 

8. 084e+00 1 

2.311 e+001 

1 . 05 5 e+001 

1.1 00e+00 1 

4 . 900 e +00 1 

13 

7. 023 e+ 001 

6. 723e+001 

2 . 04 9e+00 1 

3 . 613e+000 

1 . 20 Oe+OO 1 

5. lOOe+OOl 

14 

5. 953&+001 

5 . 642e+00 1 

1 . 9 1 5 e+001 

7. 4 77 e+000 

1 . 30 Oe+OO 1 

5 . 3 00 e+ 0*0 1 

15 

5, 1 06e+00 1 

4 . 924&+00 1 

1 . 673e+001 

6.41 3e+000 

1 . 40 Oe+OO 1 

5 . 5 OOe+OO 1 

16 

4 . 4 59 e +00 1 

4 . 2 Ode +00 1 

1 . 4 75 e +00 1 

5. 5 99 e+000 

1 . 500e+00 1 

5 • 7 00e+00 1 

17 

4 . 0 1 Oe+OO 1 

3. 795&+00 1 

1 . 295e+001 

5 . 03 Oe+OOO 

1 . 600e+001 

5. 9 00 e+001 

13 

3 . 536e+0 0 1 

3 . 360e+00 1 

1 . 1 00e+00 1 

4 . 437e+000 

1 . 70 Oe+OO 1 

6. lOOe+OOl 

1 9 

3. 1 90e+00 1 

3 . 052e+00 1 

9. 2 94 e+000 

3 „ 999e+000 

1 . 800 e+001 

6 . 3 00 e +00 1 

20 

2 . B23e+00 1 

2. 7 06 e +00 1 

8. 066&+OOO 

3 . 34 Oe + OOO 

1 . 900e+00 1 

6 - 500e+00 1 

21 

2 . 593e+00 1 

2 - 497 e+UO 1 

6. 9 SO e+000 

3* 254e+0C^. J 

2 . 000e+00 1 

6. 7002 + >01 

'*■> 

1 . 5 i *r+00 i 

1 . 340e+001 

7. 07 3 e+000 

1 . 902e+000 

2. 100e+001 

6. 900e+001 

23 

2 » U92i£’+’J , J 1 

2. 02 le+001 

5. 397e+000 

2. 625 e+000 

2. 2 00 e+001 

7. lOOe+OOl 

24 

1 . 9 1 8e+00 1 

1 . 361 e+00 1 

4 . 625e+000 

2. 4 06 e+000 

2 • 3 00 e +00 1 

7 . 30 Oe+OO 1 

'—i r~ 

1 . 64Ae+00 1 

1 . 596&+00 1 

4 . 03 l e+000 

2. 066e+000 

2 . 400 e+00 1 

7 . 300 e +001 

26 

1 . 532e+00 1 

1 . 536e+00 1 

3. 31 Oe+OOO 

1 . 985e+000 

2 . 500e+00 1 

7 . 7 00 e +001 

27 

1 . 423e+001 

1 . 3S6e+00 1 

3. 4 50 e+000 

1 . 7 92 e+000 

2 • 6 00 e +00 1 

7. 900e+001 

23 

1 . 286e+00 1 

1 . 247e+00 1 

3. 1 45e+000 

1 . 6 1 2 e+000 

2. 700e+00 1 

3 . 00 Oe+OO 1 

29 

1 . 2 50 e+001 

1 . 21 9e+001 

2 . 770e+ 00 0 

1 . 569e *0 0 0 

2 . BOO e +00 1 

B. 2 00 e+001 

30 

1 . 1 03&+00 1 

1 . 065e+00 1 

2. 964 e+000 

1 . 3B5e+000 

2. 9 00 e+001 

3 . £-0 Oe+OO 1 

31 

9 . 406e+000 

9. 166e+000 

2.11 3 e+000 

1 . lSOe+000 

3 • 000e+00 1 

8 , 600 e +00 1 


3. 563e+000 

9. 359e+000 

1 . 9 6 Oe+OOO 

1 . 075e+000 

3. 100e+001 

3 . SOOe+OO 1 

-T t 3 

7 . 639e+000 

7. 351 e+000 

2. 07 8 e+000 

9 . 584 e- 00 1 

3 . 200e+00 1 

9 . 00 Oe+OO 1 

3 1 1 

6 . 76 6 e+000 

6 . 563 e + 0 0 0 

1 m 644e+000 

S . 495e~00 1 

3. 300e+001 

9. 2 OOe+OO 1 

35 

5. 684e+000 

5 . 49Se+000 

1 „ 444e-*-000 

7. 1 28e— 00 1 

3. 4 00 e+001 

9 . 400e+001 

3 6 

Q r 7 P + '. M K ) 

4 • 696e+00O 

3 . 0 2 2 e ~ 0 0 1 

5 . 979 e— 00 1 

3. 500e+00 1 

9 . 600e+00 1 

37 

3 . 731 e+000 

2 . 963e+0OU 

2. 2 68 e+000 

4 . r 8 1 e— 00 1 

3 . 60 Oe+OO 1 

9 . 800e+001 


3. 193e+000 

3. 105 e+000 

6 . 9o3e— 00 1 

3. 995e— 00 1 

3 m 7 00e+00 1 

1 . 00 Oe+OO 2 

-r r- 

2 . 505e+000 

2. 229 e+000 

1 . 143&+000 

3. 1 4 2 e— 001 

3 . 800e+00 1 

1 . 020e+O02 

40 

2.71 6e+000 

2 . 6 J 6e+000 

6. 1 47e— 001 

3.41 Oe— 00 1 

3 « 9 OOe+OO 1 

1 . r>40e+002 

i 

i ,491 ■=•+000 

1 . 3 3 Oe+OOO 

6. 5 1 3e— 00 1 

1 . 360e-001 

■4 . 0 0 e + 0 0 1 

1 „ O.-.O e+002 

42 

2 . 38 1 e+000 

2 . 760e+000 

8. 24 9 e— 00 1 

3.61 3e— 00 1 

4. 1 0 Oe+OO 1 

1 . 090e+002 

43 

2 . 905e+000 

2. S69 c+000 

4. 572 e- 00 1 

3 . o46e— 00 1 

4 . 2 00e+00 1 

1 . 1 00c +002 

44 

2 . 03 Oe+OOO 

1 . 350e+000 

3 . 37 7 e— 00 1 

2. 546e-00 1 

4. 3 00 e +00 1 

1 . 120e+002 

45 

2 . 6 47 e+000 

2 . 470e p +000 

9 . 504e— 00 1 

3. 320e-001 

4 . 4 00 e +00 1 

1 . 1 40e+002 

46 

2. 124 e+000 

1 . 352&+000 

1 . 04 Oe+OOO 

2 . 6 63 e- '00 1 

4 . 5 0 0 e + O 0 1 

1 . 1 60e+002 

1*7 

i ,72^ <- i-OOO 

i w 3 29 e+000 

7 . 970e-00 1 

2. 1 64 c— 001 

4 p 6 ' C"*" 1 1 1 

1 . 1 S0e+002 

43 

2 . 57 3 e+000 

7. I 6 7 i ; i+‘" 

1 „ 2 i 9 e+000 

3. 231 e -00 t 

4 . 700 e+001 

i a ^OOe+OO 2* 

M 9 

2 . t t 1 

2.31 Ee^-O-oo 

1 . 368e+000 

3 . 377e—00 1 

4. 300 e +00 1 

1 „ 22Oe+O02 

50 

7 3 r 7 .a+OO'j 

2 . 8 1 4e+000 

1 . 34 9 e+000 

4 . 22 3 e— 00 1 

4 . 900e+00 1 

1 . 24 Oe +0 : 2 



:n v\ 


l 


-ASA 


F IMOERPRINT VISCOSITY PROFILE U5P 39 A 


RESIN NASA L0T4-1 


NO. 


1 


A 


ETA* 

POISE 

3. 894 e+OOO 
A . 707e+000 
6. ^!26ev*000 

9 . 204b+000 


ET A ' 
POISE 

3 . 27 1 e+OOO 
3. 972e+0f>0 
5. 930e+000 
S , 35 2 e *000 


ETA” 

POISE 

2. 1 1 2e*000 

2 . 525*e* 0 0 0 

2 . A 7 7 & * W 0 

3. B6S&+000 


TORQUE 
ERAMS-CM 
A . BS7e— 00 1 
5.911 e— 00 1 
E. 062e— 001 
1 . 156&+000 


TIME 

MIN. 

5- . 000e+00 1 

5 . . 100 e +001 
5. 200e+00 1 
5 . 300&+00 1 


ORIGINAL FAGE fS 
OE POOR QUALITY 


TEMP 
DEE. C 
1 . 2 60s +002 
1 . 290e+002 
1 . 300e+002 
1 . 320c? +002' 



1.0E4 


(V > BSIOd 


*V13 




Rheomeir ics R EC m^' I I 


p e r i men t N d . 


Sample No. 


i tie: 


k ,-SA FI NGERPF.'INT VISCOSITY PROFILE USP 39ARE5IN LO r 4 -l 


t :< ere tor : CP 

40 

Date and Time : Monday, August IB, 1 tS 6 - l^:lt 

! aerating Node : DYNANIC 

Sweep Type : CURE 

( iometry : DISK l> PLATE 

RAD I US : 25 . 00 

GAP : 0.50 


Nnt.eE 5 
5 'RAIN -50% 

FREQUENCY =10 RAD/SEC 


ORIGINAL PAGE IS 

OF POOR QUALITY 




I OGEE “9 TNT 

VISCSEITV ^RC 

FILE LISP 39 

1 — 

ETA* 

ETA ' 

ET A M 


P0 I 3E 

POISE 

POISE 

1 

I . 37oe+003 

1 . 37 6 e+ 003 

4 . 7 62e+00 1 


1 . 273t-*-0C3 

1 • 279e+003 

4. 1 50e+00 1 

-r 

1 . 0ECe+C>03 

1 . 0S0e+003 

3. 796e+001 

4 

S . 73 3 e -<“002 

3. 731 e+002 

3 . 545e+7>7> 1 

=r 

6.3 0 3 e + 0 0 7: 

6. SO] e+002 

3 . isse +001 

6 

5. 270*-!“ 002 

5. 263&+002 

2.742e+001 

/ 

4 . 063e' -+ ‘002 

4 „ 7i 5 5* + 7)7>2 

2. 577e+001 

9 

3. 134e+002 

3. 1 73e+C>7>2 

2. 59 1 e+00 1 

a 

2 . 57‘3e+7>7>2 

2 - 4 97' e+002 

2.551 e+00 1 

J_D 

i . 9 79 *+002 

1 . 9 3 3e +7)7)2 

2 • 496e+OU 1 

1 1 

[ . 5S3e+002 

1 . 563e+7)7>2 

2 . 356e+7>7> 1 

i 2 

1 • 2 75* +07)2 

1 . 25 7 e+002 

2- 335e+7)7> 1 

13 

1 . 055e+002 

1 . 030 e+002 

2. 2S3e+001 

14 

3 . 67 Be +*07* 1 

9 . 47»4e+7>0 1 

2- 163e+00i 

i 2 

7 , 2 i 1 

6 - 930e+7>0 1 

2 - 7>22e+7>7> 1 

16 

6. 079e+001 

5 - S25e+»07) 1 

1 . 737e+00 1 

I 7 

5 „ 253e+OOl 

5 . 0 1 9e+C>7> 1 

1 . 553e+00 1 

i ZU 

4. 61 4«+001 

4 . 4 7) 3 1? +7) O 1 

1 . 374e+’07) 1 

x 9 

■4 , 7' 5 7 I - 0 7> 1 

3. 972*— 001 

1 . isfce +001 

r* 

3. 587e+00I 

3 . 452e+07) 1 

9. 737e+07?7) 

21 

3. 161 -+00 1 

3- 04 3e+07> 1 

B. 555e+000 


2- 3 2 5* +001 

2 - 73 Oe+OO 1 

7. 263* +7)7)7) 

2 j* 

2. 47 ^+001 

2 - 393e+00 1 

6 - 277>e+000 

24 

2. 225e-7 7 - 

2- 1 59* +7)7> 1 

5. 3B9e+000 

r *- 

1 . O 7 7 iz. •+- f> 1 

t - 395e+7>7> 1 

4 . 67 3 e+ 7) 7>7) 

7 33 

1 . 766e+7>7 i 1 

1.71 ie+001 

4. 37 3* +07)7) 

27 

1 . 533e+O01 

1 . 4®7e+001 

3 , 306e+000 

22 

1 . 4 1 ve+O f l 1 

1 - 375* +00 1 

3 . 5 07 e + 0 0 ; 0 

Q 

1.251 o+OO 1 

1 . 205e+00 1 

3 . 343e-*+000 

3 0 

: . 159e+001 

1 . 1 27e+00 1 

2 . 722e+000 

2 i 

1 - 051 e-0 Ol 

1 . 023e+C>7>l 

2 • 40 9 e+00 0 

~T ' 

9 . S33e+000 

9. 31 4 e+7)7>7> 

2. 674 e+ 7)7*7* 

2"" 

S . 355e+007> 

3 . 397e+000 

1 • 63 Be +C> OO 

34 

7-367 Et+000 

7 . 234e+000 

1 . 393e+7>7>7> 

w 3 

6- 1 46*^000 

6 . 7)9 1 e+7>7>7> 

1 . 133e+7>7>7> 

3 £> 

5 - 54 7*+ 0 0 7> 

5 - 4 06e+ 0 0 7) 

1 - 247>e+000 

~7 

5 - 524 » ; '77=7) 

5 . 37 4 e +07)7? 

1 - 27 3 e+ 7)7)7) 

3? 

5 - 0 0 3 e + 7 ■ 7* 0 

4 ■ 947 e + 0 7 ) 

7- 47Se-001 

3 Q 

4.991 e+007> 

4 - 99 6e +7*00 

9 . 667 e— 00 1 

4 7) 

2. 3 05 e -000 

2 . 645e+000 

9. 323e-00i 

4 1 

1 - A 25e+C>7>7> 

1 . 229s+7‘00 

7 - 202e— 00 1 

1 i— * 

1 . 9?5e+000 

1 . 774e+000 

9- 1 3 6 e— 7*7*1 

4 3 

2 „ 3 1 5*e.- + 07>7) 

2. 747>e+7'vO 

6- 47 1 e— 00 1 

44 

2 .. 394e+7>7)7> 

2 „ 342e+7>07> 

4. 93i e— 7>7> 1 

7 

7 2 05* +007) 

2. 45i»-r000 

3-21 5 e— 7)7)1 

46 

2 - 43 . 7 *^“ 7)7>7> 

2 • 340e+7>7>7> 

6 . 57 0 e— 00 1 

4 7 

2 , 6 33 *+000 

2 - 4 9 3 e + 7> 7 1 0 

1 . 7>7>7>e+7>7'7> 

j; 

2 . 97 9 & + <7 0 

2 . S14e+000 

9 - 793e— 00 1. 

4 5 

3 0 4 Z -r 0 7> 0 

2 . 971 b+OCO 

6 • 67Se— OO 1 

30 

2- A i 4--007> 

2 . 449e+7>07> 

9. 131&-001 


ORIGINAL PAGE IS 
OF POOR QUALITY 

ARES IN NASA LOT4-2 


TORQUE 

TIME 

TEMP 

GRAMS— CM 

MIN. 

DEG- C 

1 . 742&+002 

2 . 000 e -07) 1 

3 . 7>7K>e+7>7) 1 

1-617 e +002 

1 - OOOe+OOO 

3. 1 7)7>e+7>0 1 

1 . 365e+002 

2 . 07>0e+ 7)7>0 

3 - 27>7>e+7>7) 1 

1 . i 04 e+00 2 

3 > 000 b ^000 

3 . 4 7*0 e+ 7)0 1 

E , 59 1 e+7)7> 1 

4 - OOOe+OOO 

3. 6 00 e+ 001 

6. 640e+00 1 

5 . OOOe+OOO 

3. SOOe+OO 1 

5. 1 i=s+001 

6 . OOOe+OOO 

4 . 7)7)7)* +7) 0 1 

4 - 7>7>2e— 7)7) j 

7 . 000e+007> 

4. 1 7)7>e+7>0 1 

3. 146e+001 

8 • 7) 00 b +000 

4 . 3 00 e +7>7) 1 

2. 433e+001 

9 b 007>e+C>00 

4 . 500e+00 1 

1 . 9SEe+001 

1 • 000 e +00 1 

4 . 70'0e+7)7) 1 

1 . 602e+001 

1 . lOOe+OOl 

4 - 907)e+C)01 

1 . 325e+001 

1 .. 200 e +00 1 

5. lOOe+OOl 

1 . O09 e +oOl 

1 . 3 00 e +7)7) 1 

5 - 37>7>e— 7'7> i 

9. 05Se+C>7>7> 

1 . 47 ) 0 e +00 1 

5 „ 5 7> 7) *0+7)7! l 

7* 637>e+000 

1 . 57>Oe+7>7> 1 

5. 700e+001 

6. 596e+0OO 

1 . 607>e+001 

5. 97)7>e+7»01 

5. 792e+000 

i . 700e+00 1 

6 . lOOe+OOl 

5. 0B4e+ 0 o 

1 . B7>7)e+00 1 

6 37)7)e+7)7) 1 

4 - 57) 1 e-*-7 ; 7>7> 

1 B 907>e+00 1 

6 . 57>Oe+7>7> 1 

3 - 96Be+7>7?0 

2 . 000e+07>l 

6.9 7>7>e+7>7> 1 

3 . 544e+000 

2. lOOe+OOl 

6 . 97>7>e+7)7) i 

3 * 1 * 6 ca + * v> O O 

2 . 77)0* +UU 1 

7. lOOe+OOl 

2 . 79 1 e+7>»X> 

2 . 3 00 e+00 1 

7 - 300e+00 1 

2 . 455e+7>7)7> 

2- 47>7>e+7>01 

7 . 57>7)e+07>l 

2-21 6e+07>7> 

2 . 57) Oe +07*1 

7.77> r> e + 0 0 1 

1 . 924e-000 

2 . 67>7>e+00 1 

7 . 97>7>e+7)7) 1 

1.731 e+07>7) 

2 - 7C>0e+00 1 

8 . 000 e +00 1 

1 - 577>e+7?00 

2- 97>7>e+001 

8 - 27>7>e+00 1 

1 . 456e+000 

2 - 9 0 0 e + 00 1 

5 . A 7)Oe+7>7* 1 

1 . 31 Be+OOO 

3- 0 O7 v e+O7)l 

B . 67)7>e+7)7>l 

1 . 2 ^ 0 e +000 

3- 1 7)7)e+7)7) l 

S . 8 07>*+7)7> 1 

1 - 073e+07>7) 

3- 2 7> 7) b + 7>7) 1 

9 • 7> 0 0 e + 7) 0 1 

9- 245e-001 

3. 307)e+7>7> 1 

9 . 2 7> 7>e +7)0 1 

7-771 e— 00 1 

3 . 47)7>e+7>0 1 

9.4 0 7) b + 7* 7) 1 

6 . 96 1 e— 07) 1 

3 . 57»0e+00 1 

9 . 67)7)e+7)7) 1 

6- 927e— 001 

3 - 6 7»C> e +7>7> 1 

9- 800c-<- 001 

6- 27 Be— 00 1 

3 . 700e+00 1 

1 - 000 e +07>2 

6 . 25Se— 00 1 

3 . S’O Oe+OO 1 

1 . 7)27)0+7)7)2 

3-51 9e-7>7) 1 

3 ■ **y L<O0 4" i 

1 - O40e+07)2 

1 . 7BBe-001 

4 . 07>7)e+7)7> 1 

1 . 7)67)e+7>7)2 

2 . 50 4 e— 00 1 

4. lOOe+OOl 

1 . CBOe+002 

3- 534e— 07*1 

4 . 200&+001 

1-1 f> 7)0 +7> 7; 2 

3- 7>03e-00 1 

4 . 3 7) 7* e+ 7*0 1 

1 . 1 20e+002 

3 - 1 46e— 001 

. 407)e+07> 1 

1 . 140e+002 

3 • 7>4 9 e— 00 1 

4 • 57>7>e+7)7> i 

1.1 67)0+7)7)2 

3. 374e-001 

4- 600e+001 

« . i 80e+002 

3- 741e-07>i 

4 . 7 7* 7* e +C)7> 1 

1 . 27)0e+7»02 

3- B20e— 07) 1 

4 . 6 7)7) e+ 07) 1 

1 . 2 2 0 e+7)7) 2 

3 . 25 1 e— 00 1 

4- 900e+001 

1 . 2400+002 


1 
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I SCD5 1 TV PROFILE USF 


LQT4-2 


0. ETA* 

POISE 

51 3- 427e+000 

52 5 . 3 A 7 e + O 00 

53 6. 402e+000 

54 B. 322e+000 


ETA ' 
POISE 

3 « 3 3 7e+0 0 0 
5 . 0 1 Be+OOO 
6 . 055e+000 
7 . 9E5e+000 


ETA" 
POISE 
B. 97Se-00i 
1 . 84 Se+OOO 
2 . 07 9 000 
2.347e+000 


TORQUE 

GRAMb-CM 

A . 300er— 00 1 

6 . 71 Oe-OOl 
3- 032e— 00 1 
1 „ 0^5e+0OO 


TIME 
\ I N . 

5. OOOe+OOl 
5 . l 00&+001 
5. 200e+00i 
5 . 300e+00 1 


TEMF- 

1 . 2 
1 . 2 
1 , 300e*002 
1.33 Os **-00 2 
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U3p 

USiFtiymeric " 


FABRIC TESTING 
NAS8-36298 

U. S. POLYMERIC O. E. 71108 
WCA Fabric for NASA Lot# 4 ( KAISER ). 


la. 


Breaking Strength, 
ASTM D1682 


lbs/in, WARP 



#4-2S 

#4-2E 

LOT4 AVG 

PICK 

31 

31 

31. 0 

CENTER 

32 

57 

44. 5 

PLAIN 

37 

43 

40. 0 

AVG. 

33. 3 

43. 7 

38. 5 


lb. Breaking Strength, 
ASTM D1682 


lbs/inch, FILL 


PICK 10 

CENTER 13 

PLAIN £5 

AVG. 12.7 


14 

12. 0 

17 

15. 0 

29 

22. 0 

20. 0 

16. 3 


2a. Carbon Assay, X 
MDQAI 5560 


PICK 

CENTER 

PLAIN 

AVG. 


99.9 
99.9 
99. 2 
99.67 


99. 2 
99.6 
99. 5 
99. 43 


99. 55 
99. 75 
99. 35 
99. 55 


2b. Hydrogen Assay, X 
MDQAI 5560 


PICK 

CENTER 

PLAIN 

AVG. 


<•01 <.01 

<.01 <.01 

<. 01 <. 01 

EST . 001 EST . 001 


EST .001 
EST . 001 
EST .001 
EST . 001 


2c. Nitrogen Assay, X 
MDQAI 5560 


PICK 

CENTER 

PLAIN 

AVG. 


3. Visual Inspection 
QCi-102 


4. 


Specific Gravity, 
PTM-84 


Units 


PICK 

CENTER 

PLAIN 

AVG. 


. 1 

.03 

. 1 

. 10 


.20 

. 1 

. 11 

See 

Charts 3A 


. 065 
. 100 
. 150 
. 105 


1.6099 
1.6355 
1 . 6707 
1.639 


1.6009 
1.6121 
1 . 6395 
1.618 


1 . 6054 
1.6238 
1. 6551 
1.628 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 


TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 
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WCA Fabric for KASA Lot# 4 < KAISER.) 


5. pH, Unite 
CTH-24B 


AVG. 


TGA, • C at 5©X Weight Loss 
CTM-51 (AIR) 


#4-25 

5. 2 

6 . 2 
6.2 


#4-2E 
6 . 3 
6. 4 
6. 35 


SET UP# 1 
#4-2E 955 

See Chart 6A-6B 


LQT4 AVG 
6. 25 
6. 3© 

6.26 

SET UP# 2 
#4-2S 668 


7a. Atomic Absorption, ppm 
CTM-53B 


Na 

K 

Ca 

Mg 

Li 

AVG. 


7b. Moisture Content, X 
CTM-53B 

7c. Ash Content, X 
CTM-53B 

Ba. Filament diameter, microns, WARP 


Minimum 


9a. Thread Count, per inch, WARP 
PTM-5A 


AVG* 

9b. Thread Count, per inch, FILL 
PTM-5A 


AVG. 


#4-2S 

#4-2E 

LOT 4 AVG 

5 

6 

5. 5 

© 

© 

©. © 

4 

6 

5. 0 

3 

2 

2. 5 

© 

© 

©. © 

12 

14 

13. © 

.©©5 

.©©5 

. ©05 

.©1© 

.©1© 

. ©1© 

e of 1© 

Measurements ) 

10.67 

1©. 16 

10. 42 

9.5© 

8. ©0 

8. 0© 

11.65 

11.20 

11. 65 

©.64 

1. 1© 

0.91 

#4-2S 

#4-2E 

LOT4 AVG 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29. © 

29. © 

29. © 

#4-2S 

#4-2E 

LOT4 AVG 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22.© 

22. © 

22. © 
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10a. 


10b. 


10c. 


WCA Fabric f or NASA Lot* 4 (KAISER .) 


Areal Weight as 
PTM-3A 


received, gm/ 4x4 


LEFT 2. 590 

CENTER 2. 552 

RIGHT 2. 596 

AVG. 2. 579 


2.581 
2. 540 
2. 581 
2. 567 


Volatiles as received, X 


PTM-3A 


LEFT 

CENTER 

RIGHT 

AVG. 


.54 
. 51 
. 58 
. 54 


.62 

.51 

. 58 


Weight change on 
PTH-3A 


Acetone wash, X 

LEFT 

CENTER 

RIGHT 

AVG. 


.00 -.08 

-.16 -.24 

. 04 . QQ 

-.04 -.11 


U.S. Polymeric 


Jrjf * — A M • 

Hamid H. OurBishi, 
Quality Assurance 


. 586 
. 546 
. 589 
!. 573 


58 

51 

60 

56 


-. 04 
-. 20 
. 02 
-. 07 


(^i — — i. 

Manager 

Department 
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NAS8-36298 


U. S. Polymeric O. E. 71108 

PM 5B&4J NASA LOT# 4 U . S. P. LOT# D09316 (KAISER j. 
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Tack 
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DSC 
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Environmental History. . . * 
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Flexural Modulus 
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Compressive Modulus 
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Barcol Hardness 
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Resin Content, Pyrolysis 

Acetone Extraction 
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CTE, crossply 


1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

4 
4 
4 
4 
4 
4 
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usp 

U&Fb/ymeric 


FH 5064 J 


PREPREG TESTING 
NAS8-3629B 

U.S. POLYMERIC O. E. 71108 
NASA LOT* 4 LL S. P. LOT# D09316 ( KAISER2 


la. Resin Content, Soxhlet, X 
CTM-6D 


lb. Filler Content, Soxhlet, X 
CTM-6D 


lc. Cloth Content, Soxhlet, X 
CTM-6D 


2. Volatile Content, X 
PTM-17B 


3. Flow, 1000 psi, X 
PTM-19G 


4. Resin Content, Dry basis, X 
PTH-16F, Type II 


5. Tack, lbs 

PTH-80 

6. Gel Time, seconds 

PTM-20E 



ROLL#l-S 

ROLL#l-E 


32.6 

31. 6 


32. 3 

31. 4 


32. 6 

31. 5 

AVG. 

32. 5 

31. 5 

NASA LOT# 

4 AVERAGE 

32. 0 


14. 3 

13. 9 


14. 2 

13. 8 


14. 3 

13. 8 

AVG. 

14. 3 

13. 8 

NASA LOT# 

4 AVERAGE 

14. 1 


53. 1 

54. 5 


53. 5 

54. 8 


53. 1 

54. 7 

AVG. 

53. 2 

54. 7 

NASA LOT# 

4 AVERAGE 

54. 0 


3. 0 

2.7 


2.7 

2. 8 



2. 9 

AVG. 

2. 8 

2. 8 

NASA LOT# 

4 AVERAGE 

2. 8 


17. 8 

18. 1 


18. 1 

17. 4 


17..7 

17. 9 

AVG. 

17. 9 

17. a 

NASA LOT# 

4 AVERAGE 

I 17.8 


34. 0 

32. 8 


33. 1 

32. 2 


33. 5 

32. 7 

AVG. 

33. 5 

32. 6 


NASA LOT# 4 AVERAGE 33. 1 

38 ^2 

NASA LOT# 4 AVERAGE 40 

78 fi3 

NASA LOT# 4 AVERAGE 81 



HITCO MATERIALS DIVISION 
700 E. DYER ROAD, SANTA ANA, 


CALIFORNIA 92707 • (714) 549-1101 


TWX (910) 595-1130 • FAX # (714) 549-2856-5-2437 
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FM *0S4J NASA LOT# 4 U. S. P. LOT* DB9316 ( KAISER.) 


7a. Atomic Absorption, ppm 
CTH-53B 


7b. Moisture Content, X 
CTM-53B 



ROLL#l-S 

R0LL#1-E 

Na 

25 

25 

K 

2 

2 

Ca 

10 

5 

Mg 

2 

2 

Li 

0 

0 

TOTAL 

39 

34 


LDT»4 AVG. 
25 
2 
8 
2 
8 
37 


ROLL* 1 -S RDLL»1-E 
2.39 1.94 

NASA LOT# 4 AVERAGE 2. 17 


7c. Ash Content, X 
CTM-53B 

8. TGA, % Weight Loss at 500* C 
CTM-51 (Nitrogen) 


.09 -®9 

NASA LOT# 4 AVERAGE . 09 

10. 7 1®. 7 

NASA LOT# 4 AVERAGE 10. 7 

See chart 8A-8B 


9. DSC, • C 
CTM-50A 


ROLL#l-S 

First Temp 1B5 


rqll#i-e 

184 


LOT#4 AVG. 
185 


See Chart 9A-9B 


10 . 


Infrared (IRZB) 
CTM-21C 


Baseline 


.83 


See Chart 10A-10B 


. 82 


. 82 


11. Environmental History 


Date manufactured: 30 June 1986 
Packaged in: MIL-B-131 

class I bag 

Date shipped: 31 July 1986 in 

40* F truck 


12. Specific Gravity, Cured, Units 
ASTM D792 


13a. Tensile Strength, ksi, WARP 
FTMS 406-1011 



R0LL#1-S 

roll#i-e 


1. 426 

1. 432 


1. 424 

1. 433 


1. 424 

1. 435 

AVG. 

1. 425 

1. 434 

NASA LOT# 

4 AVERAGE 

1. 429 


19. 57 

19. 82 


19. 16 

19.78 


19. 49 

20. 05 


20. 14 

20. 62 


19. 42 

19. 93 

AVG. 

19. 56 

20. 04 

NASA LOT# 

4 AVERAGE 

19. 80 
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FM 5064 J 


HiQA I.OT# 4 U. S. P. LOT# 009316 ( KAISER.) 


13b. Tensile Modulus, msi, WARP 
FTMS 406-1011 


13c. Tensile Elongation, X, WARP 
FTMS 406-1011 


14a. Flexural Strength, ksi, WARP 
FTMS 406-1031 


14b. Flexural Modulus, asi, WARP 
FTMS 406-1031 


15a. Compressive Strength, ksi, WARP 
FTMS 406-1021 


15b. Compressive Modulus, msi, WARP 
FTMS 406-1021 



ROLL#l -S 

ROLL# 1 -E 


1. 93 

2. 00 


2. 26 

2. 13 


2. 12 

2. 20 


2. 21 

2. 31 


2. 14 

2. 10 

AVG. 

2. 13 

2. 15 

NASA LOT# 

4 AVERAGE 

2. 14 


1. 28 

1. 26 


1. 20 

1. 29 


1. 15 

1. 22 


1. 15 

1. 34 


1. 13 

1. 25 

AVG. 

1. 18 

1. 27 

NASA LOT# 

4 AVERAGE 

1. 23 


26. 60 

27. 76 


27. 19 

27. 81 


26. 82 

28. 13 


28. 14 

28. 39 


27. 97 

27. 47 

AVG. 

27. 34 

27. 91 

NASA LOT# 

4 AVERAGE 

; 27.63 


1. 85 

1. 92 


1. 89 

1. 90 


1. 91 

1. 90 


1. 92 

1. 93 


1. 98 

1. 96 

AVG. 

1. 91 

1. 92 

NASA LOT# 4 AVERAGE 1.92 


19. 11 

19. 66 


20. 94 

19. 37 


18. 86 

17. 91 


18. 75 

18. 69 


21. 39 

19. 95 

AVG. 

19. 81 

19. 12 


NASA LOT# 4 AVERAGE 19. 46 


1. 98 

2. 01 

2. 01 

2. 07 

2. 07 

2. 05 

2. 03 

2. 10 

2. 02 

2. 08 

AVG. 2. 02 

2. 06 

NASA LOT# 4 AVERAGE 

2. 04 
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FM 5064 J NASA LOT# 4 U. S. P. LOT» D09316 (KAISER) 


16. Double Shear Strength, kai 
FTMS 406-1041A 


17. Barcol Hardness, Unite 
ASTM D-2583 

( Average of 10 determinations ) 

16. Residual Volatilee, X 
PTM-96 


19. Resin Content, Pyrolysis, 
CTM-14B 


20. Acetone Extraction, X 
CTM-18A 


21a. CTE, in/in 
PTM-61B 


21b. CTE, in/in 
PTM-61B 


•F with PLY 


F Cross PLY 



ROLL# 1 -S 

ROLL# 1 -E 


2. 41 

2. 37 


2. 46 

2. 40 


2. 35 

2. 34 


2. 47 

2. 34 


2. 29 

2. 23 

AVG. 

2. 40 

2. 34 

NASA LOT# 

4 AVERAGE 

2. 37 


59. 2 

58. 0 

NASA LOT# 

4 AVERAGE 

56. 6 


1. 20 

1. 29 


1. 20 

1. 09 


1. 23 

1. 10 

AVG. 

1. 21 

1. 16 

NASA LOT# 

4 AVERAGE 

1. 18 


29. 34 

30. 64 


30. 17 

31. 67 


28. 62 

30. 07 

AVG. 

29. 38 

30. 79 

NASA LOT# 

4 AVERAGE 

30. 09 


5. 38 

6. 14 


6. 28 

5. 87 


5. 12 

6. 48 

AVG. 

5.60 

6. 16 

NASA LOT# 

4 AVERAGE 

5. 88 


1. 81 

3. 58 


2. 64 

1. 09 

AVG. 

2. 23 

2. 34 

NASA LOT# 

4 AVERAGE 

2. 28 


4. 06 

3. 66 


2. 57 

5. 33 

AVG. 

3. 32 

4. 50 


NASA LOT# 4 AVERAGE 3.91 
See Chart 21A-21B 


U. S. Polymeric 



Hamid M. Quraishi, Manager 
Quality Assurance Department 
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